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ADVERTISEMENT TO THE FIRST EDITION. 


At the end of the first Edition of his “ Outline of Ship Build- 
ing/’ the Author introduced a short course of Mast-making, for 
the use of the students of the Royal Naval College, and of the 
School of Naval Architecture. But when it was found that the 
usefulness of this addition exceeded what he expected, it appeared 
desirable to enlarge it considerably, and arrange the subjects of 
which it particularly treated, under distinct heads ; the result was, 
that the part thus altered exceeded the prescribed limits of the ori- 
ginal work : he has therefore been induced to print it separately. 

This course of Mast-making is intended principally for the 
students of the School of Naval Architecture ; but as the students 
of the Royal Naval College likewise receive instruction, partially, 
on the subjects treated of in these pages, it is to be hoped it may 
not be found inapplicable for their use. It is also arranged with a 
view to afford some information to naval officers, and particularly 
to carpenters in the Navy, who frequently find great difficulty in 
obtaining the information it contains in all the branches of Mast- 
making ; and to whom, especially when they are on foreign stations, 
a thorough knowledge of this subject is of the first importance. 

As we have no treatise at present in our language at all appli- 
cable to the present state of the art of Mast-making, and as it is 
now more than thirty-five years since any work has been published 
on this subject, it may be unnecessary to offer any remarks on the 
propriety of this attempt to supply the deficiency ; and it is to be 
presumed that, if the changes which have taken place in the prac- 
tical operations of Mast-making are not sufficient to establish 
the utility of this undertaking, the omission from every work in 
English, of the principles on which the masting of ships depends, 
is a sufficient vindication of the present effort. 

In the first part of this work, a few general principles relating 
to the centre of effort are familiarly stated, so that the power and 
disposition of the sails, with a method of finding their proportions, 
may be determined ; and hence the masts and yards likewise de- 
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termined. Some general observations are likewise introduced on 
the lee-way, and on the proper angle for bracing the yards, &c. 

In the second part, proportions are given for masts, yards, &c., 
from the smallest vessel, to a first-rate ; the whole of them are 
taken from vessels and ships that have been found to answer well, 
as it respects their having the proper quantity of sail, and of its 
being judiciously balanced. 

In the third part, the proportions are given for the principal and 
smaller diameters of masts and yards, &c. ; some little difference 
is made from those commonly adopted, according to the observa- 
tions the Author has made on masts and yards that have been 
found weak. 

In the fourth part, a general account is given of masting-timber, 
its qualities, relative strength, classification, and the manner of 
converting and preserving it. 

Finally, the different modes of forming and combining the several 
masts, yards, &c\, are explained, with the rules observed in fixing 
the furniture connected with them, and the sizes of the fastenings, 
with all the practical operations necessary to be known by the 
mast-maker ; and the Work concludes with some remarks on sur- 
veying masts, determining the nature and extent of defects, and 
forming temporary yards, &c., at sea. 

The masting of merchant-vessels has been entirely omitted ; 
but it is intended shortly to give, in an Appendix, an outline of 
masting the merchant navy, with a few 7 observations on forming 
and combining made-masts, in addition to those already given. 

The detail given of the practical execution of the different 
branches of Mast-making, and many of the tables, may be consi- 
dered by some as unnecessarily diffuse ; but as it is only through an 
accumulation of facts and observations, that the practical man is 
enabled to pursue his avocations ; and as it is from well esta- 
blished facts, that scientific investigations are pursued with cer- 
tainty, the Author has been induced to extend the detail, and to 
arrange, under the different branches, w r hat he had obtained by 
experience and long observation. He hopes that this may render 
the Work more generally useful, especially as he has avoided all 
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difficult formula , which, to the practical man, would be of little 
use ; and to those who have the advantage of applying science to 
their practice, these facts are still of the greatest consequence. 

In the present limited state of our knowledge of the effects 
of the combined agency of wind and water, constructors must be 
left in a great degree of uncertainty, as to the proper dispositions 
of the sails with relation to the body ; and their success must 
greatly depend on the extent and accuracy of the examples they 
have of ships that have been properly masted. All that has 
hitherto been done to ascertain the proper place for the centre of 
effort of the sails, has been of little use, — no principles being yet 
known that can be easily applied ; to determine this point, the 
constructor must be left in a great measure to the exercise 
of his own judgment, and to a comparison of the effects pro- 
duced by the position of the sails, with relation to those elements 
of the body that are known to influence it most under sail ; for 
which purpose, the Author has given, in the introduction, short 
tables containing elements of bodies of different ships, with their 
centres of effort of sail, for the purpose of comparison. 

The observations in the introduction on the moment of sail, 
compared with the moment of stability, and on the proportion 
necessary to be observed between the fore and after sails, to 
ensure the proper working of the ship, may be useful for making 
comparisons ; for, when the quantities are correctly obtained (and 
this can be done with the greatest facility), no error of importance 
need take place in giving the proper power and disposition of sail. 

As many of the rules given by different authors for determining 
the correct proportions of masts, yards, &c., involve in them the 
roots of pow T ers which it would be difficult for the common reader 
to apply, a rule is introduced, in which the simple terms of length 
and breadth only are used, which will be found sufficiently accurate, 
especially as most rules only approximate to the proper quantity; 
and as by this rule the surface of sail is first determined, we not only 
get the sails in proportion to each other, according to what experi- 
ence has pointed out as best, but the labour is considerably reduced, 
when the quantity and position first determined, require alteration. 


Vi ADVERTISEMENT TO THE FIRST EDITION. 

The observations made, and rules given, respecting the bracing 
of the yards, though more immediately connected with seamanship, 
may yet not be considered out of place in this work, as introducing 
to the student a subject, the knowledge of which is necessary, not 
only to the seaman, but to r the shipwright ; since, without a due 
attention to it, the best results attainable from the proper disposi- 
tion of the masts and well-proportioning of the sails can never be 
certainly ensured. 

The position and rake of masts are given as taken from different 
ships in the examples that have been selected ; as, to determine 
their position correctly, it is requisite to have the relative quantity 
of sail on the different masts, since it is the moment of the fore 
and after sails that produces the proper effect ; the raking of masts 
is given with their position and the place of the centre of effort of 
the sails, as found in the same examples, and not as that which it is 
considered would produce the best effects. For, with the centre of 
effort of the sails, and fore and after moments correct, the w T hole 
of the masts should rake, so that when the ship is inclined to her 
most common angle, the plane of the sails should be perpendicular 
to the longitudinal axis of the ship, or else part of the force of the 
wind that acts onjthe sails must depress the ship. And though ex- 
perience may in some cases appear to prove the contrary, when, 
by bringing either of the masts more upright, the properties of the 
ship have been improved ; yet the effects produced may be at- 
tributed, not to the alteration of the rakes, but to that of the 
position of the centre of effort of the sails, or of the fore and after 
moments. For a further illustration of which, see “ Papers on 
Naval Architecture,*’ conducted by Morgan and Creuze, Arts. 7, 
22, 33, 41; and 47, Vol. I. ; and Arts. 27 and 29, Vol. II. ; in 
reference to which, I have much pleasure in acknowledging the 
use i have made of several articles in these Papers ; and likewise 
to the Translation of Chapman’s “Architectura NavalisMercatoria,” 
with notes by Professor J. Inman, D.D. 

School of Naval Architkcture, 

July , 1829 . 
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ADVERTISEMENT TO THE SECOND EDITION. 

Thb first Edition of the following Treatise on Masting Ships 
and Mast-making having been some time out of print, and re- 
peated applications having since been made for the work, the 
Author has been induced to publish a Second Edition. 

The engagement made in the former edition, with regard to the 
Masting of Merchant-vessels, has been fulfilled in the present ; and 
several new methods have been described of combining made-masts- 
There has likewise been given a description of the Masting of Steam- 
vessels, with the proportions of the masts, yards, &c. There has 
also been added, apian for the systematic Classification of Masts, in 
which it is shown that a few systems of masts and yards would be 
sufficient for general use, so as to bring the power of the sail in a 
correct relation to the stability of the ship. 

It was long considered desirable to have some systematic clas- 
sification of masts and sails, and the difficulty has in a great de- 
gree been removed, by the classification introduced into the British 
Navy. In an “ Elementary Essay on the Principles of Masting 
Ships,” published, in June 1834, by Mr. Henry Chatfield, mem- 
ber of the School of Naval Architecture, it was proposed to sub- 
stitute a graduated scale of masts and yards, distinguishable 
simply by progressive numbers , for the existing practice of form- 
ing them into sets, or classes. The object of that proposition, in 
addition to the practical facilities contemplated, was, to enable a 
naval architect to select, at any time, from among the graduated 
sizes, such as would be adapted to the ships to which he might 
require to apply them. 

The present Work has likewise been enlarged and improved, by 
the addition of rules for determining more accurately the position 
of the centre of effort of the sails. In forming many of the rules 
which have been introduced into this Work, a difficulty has been 
experienced, arising from the want of accurate knowledge of the 
combined effects of the wind on the sails, and the resistance the 
body meets in passing through the fluid. In the absence, there- 
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fore, of the data required for determining with certainty the re- 
lation of the two forces, it became necessary to estimate the 
effects which have been produced on a number of ships ; and to 
compare those effects with other elements which can be correctly 
estimated. By repeated trials, also, it has been attempted to 
ascertain the limits within which any of the elements may fall 
without producing bad effects, or within which ships have been 
found to answer well. Thus by investigation and comparison it 
has been attempted to supply rules relating to those branches to 
which mathematical investigation has not yet been successfully 
applied. In these efforts the Author trusts he has been so far 
successful, that the results at which he has arrived will enable 
the constructor to ensure such a disposition of sail, that a ship 
masted in accordance therewith will answer well in performing 
all the evolutions that may be required for properly working and 
sailing her, notwithstanding the present deficiency of theoretical 
knowledge. 

To the practical operations of making masts, the Author has 
paid all the attention which the importance of the subject ap- 
peared to require, with a view to bring into use the different 
trees which the store may at any time furnish. This point has 
been attentively considered, as there is often found a great diffi- 
culty in obtaining sticks of large dimensions. 

The Author trusts these additions will be found to render 
the Work more useful ; and that in the alterations which have been 
made, due attention has been paid both to facility in the ob- 
taining, and to economy in the appropriation of timber. Instead 
of the small Plates which were published with the First Edition, 
four folio Plates accompany the present edition, in which several 
new figures have been introduced. 

Chatham Dockyard, 

May , 1843 . 
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MASTING OF SHIPS. 

GENERAL DEFINITIONS. 

1. The various methods of supporting and extending the sails, are re- 
gulated according to the class of the vessel, and the disposition of the 
sails ; these are distinguished according to their position in relation to the 
vessel, or to each other : when there is but one mast, it is simply called 
the mast ; when there are two, they are commonly denominated the main 
.and fore-masts ; and when three, the main, fore, and mizen-masts. The 
mast which is nearest to the bow or head, is called the fore-mast ; that 
next abaft the fore-mast, or nearest the middle of the ship, the main- 
mast ; and the third, or that nearest the stern, the mizen-mast. 

2. In small vessels, boats, &c., there is frequently but one mast, and 
when there are more than one, they are only such as are attached to the 
hull ; with a single piece called a yard or boom for spreading the sails. 
In larger vessels there is one support or mast above the lower; and in 
other vessels of a more complicated rig, there are two or three above each 
other ; with corresponding yards and booms. 

3. The masts attached to the hull are called the lower or standing masts ; 
the next above, the top-masts; the next above these, the top-gallant-masts ; 
and sometimes there is one above the top-gallant- masts, called the royal- 
mast. 

4. The different parts of a mast are distinguished by the names of the 
body, the hound, and the head : from the lower end to the place where 
the rigging stops, is called the hounding, and from thence to the upper 
end, or that part which is over-lapped by the mast above, is called the 
heading, while the part from the uppermost deck is called the housing. 
The portion of the mast from the lower part of the heading to the termina- 
tion of the projecting wood, left for the purpose of strength, and for sup- 
porting the mast above, is called the hounds ; the upper or projecting part 
of the hounds is called the stops ; and the space from the lower part of the 
hounds to the heel, is called the body of the mast. The parts above the head 
of the top-gallant- masts, when they are not separate, or, as it is termed, 
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with Added royal-masts, are called the poles ; the lower one is called 
the royal -pole, and the upper, the signal or sky-sail-pole. 

5. The yards are either square or lateen ; they are denominated square 
when placed nearly at right angles with the mast, and lateen when oblique. 
They are named according to their situations ; those which are placed on 
the main and fore-standing-masts are called the main and fore-lowcr- 
yards, that on the mizen is called the cross-jack- yard. The yards on the 
top-masts are called the top-sail, those on the top-gallant-mast the top- 
gallant, and those on the royal-uiast the royal-yards. Yards have two 
parts, the slings and the arms. Square yards have the slings always at 
the middle ; lateen yards, at a certain proportion of the length from the 
middle. The yard - arms are at the extremities of the yards, or that 
part without the sail or cleat. 

6. The principal means of extending the sails beyond the extremities of 
the ship, are the bowsprit , which is attached to the hull, projecting for- 
ward from the bow or fore part of the ship, for supporting the fore-mast, 
and extending certain head-sails ; and the main or driver-boom and the 
gaff, which are used for extending the after-sails. The bowsprit supports 
booms, which are used for the purpose of extending the sails still further 
forward, called the jib and flying-jib-booms ; besides which there is a yard 
called the sprit-sail-yard, for staying the jib-boom, and for carrying a 
sail ; and sometimes there is another called the sprit-sail top-sail-yard. 

7. The low’er of the two booms, for extending the after lower sail in brigs, 
schooners, and cutters, is called the main boom ; when it is attached to 
the mizen-mast, it is denominated the driver boom j the upper one in all 
vessels is called the gafF. 

8. There are booms likewise for extending the sails beyond the yards, 
owe attached to each arm of the main and fore-top-sail yards, called the 
top-gallant studding-sail-boom, and another to each arm of the main and 
fore lower yards, called the top studding-sail-boom ; sometimes there is 
one fixed to each side of the ship, for the lower studding-sails, called the 
lower studding-sail or swing-boom. 


General Observations. (Plate I.) 

9- The first discoveries for impelling vessels by sails with the wind in 
different directions, were made, we can easily conceive, by those who 
would adopt the least complicated form, that of a single square sail erected 
on a single mast. (Figs. 1 and 2.) To the quadrangular we find added, 
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at a very early period, the triangular sails. (Figs. 3, 4, 5, 6, 7> and 8.) 
These have continued to constitute the forms of all sails up to the present 
time ; and, according to the writers on the ancient navies, we find single 
sails of these forms were used, at very early periods, by the Egyptians, 
Carthaginians, and Greeks.* 

10. The ancients, as they increased the size of their vessels, found it 
necessary to give them more than one sail ; this we find was the case in 
the vessels which composed the fleets built by Ptolemy Philadelphus, and 
Hiero the Second, and also those which were sent against Syracuse, when 
besieged by Marcellus, for they had three and even four masts. (Figs. 7 
and 8.) 

11. According to Hesychius, Isidorus, and Suidas, these masts were 
thus denominated ; the main-mast Acation (fig. 9), the mast placed at 
the poop, (which was second in size,) Epidron (fig. 11), that placed at 
the prow Dolon (fig. 10), and the fourth, which was made use of in 
some of the largest vessels, according to Silius Italicus, Artiinon (fig. 12) ; 
a name still preserved by the French as their mizen. 

12. The sail which was situated on the Acation was in the form of a 

/ 

triangle, with its vertex downwards, the upper part of which was placed 
horizontally ; above this sail, and fixed to the same yard, was the sapparum 
(figs. 8 and 13), a sail of similar form, with its vertex upwards. The 
sapparum, according to some authors, was only hoisted as a signal of 
victory; but it appears to have been a sail too well disposed, and of too 
great an extent, not to have been used in navigating their vessels. 

J3. The sails affixed to the Dolon, Epidron, and Artimon, were like- 
wise of a triangular form, but with their yards more or less elevated at the 
after-end, and their fore-ends brought to the deck, while they were slung 
or fixed to the masts near the middle. From these sails, it is most likely 
the lateen sails (figs. 14 and 15), were derived, since they bear so near a 
resemblance, and especially as the Romans, in imitation of whom we use 
them, obtained all their maritime knowledge from the Carthaginians, 
Egyptians, and other ancient nations. (Plate I.) 

1 4. From the lateen sails, were derived most of those of a triangular form ; 
for as vessels increased in size, and required a greater surface of canvas to 
impel them, it became necessary to give to the mast a greater support. 
With this increased support the lateen sails could not be so effectually used, 
which no doubt gave rise to the raking of the masts with Bermuda sails 


• Single sails were commonly called by the Greeks Islia, but sometimes Fassones or Armenia. 
The Carthaginians on their Exerea aud Epterea appear to have formed a system of sails, supported 
by three masta. La Marine des Ancient Peuplca, Chap 1. and 11., par. M. Le Roy. 
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(fig. 16), to the various modifications which have taken place from time 
to time, and to the various methods which have been introduced of com- 
bining with them those of a quadrangular form ; whilst, by varying the 
number and disposition of these two kinds of sails, we are enabled to 
form numerous varieties, to be used according to the idea of the naviga- 
tors, the services of the vessels, the places in which they are employed, 
and the number of men that are to navigate them. 

15. In every system, whatever may be the number or shape of the sails, 
the same rules are observed for placing the whole in the same position in 
relation to the body of the vessel ; that the continued efforts of the sails 
may act according to the resultant of the force of the water on the body 
when in motion, and that, when trimmed, they may destroy, as little as 
possible, the effect of the wind on each other. 

16. The whole effort of the wind upon the sails must not exert such aii 
influence on the body as to give it too great a tendency, with a side wind,* 
to come to the wind, or to fall off from the wind, or to cause the fore or 
after part of the ship to be depressed when sailing in the direction of the 
wind, or nearly so.f To prevent the sails from producing these effects on 
the vessel, they must be so situated, that, were the whole effort of the 
wind collected in one point, as to height , a horizontal line passing through 
it, would likewise pass through the point of intersection of lines drawn 
from, and in the directions of, the resultants of the vertical and direct forces 
of the water on the fore and after bodies of the ship ; and as to length , in 
a vertical line drawn through the point of intersection of the mean di- 
rections of the lateral and direct resistances of the water on the body. 

17. The point of sail or place in which the whole effort of the wind is sup- 
posed to be collected, is commonly called the centre of effort of the sails ; 
and is the point in which, if a single force was applied equally, and directly 
opposed to the force of the wind, it would destroy its effect or produce the 
same result as when uniformly distributed; or as if in this point, the 
centre of a single sail was placed with a surface equal to the sum of the 
surfaces of all the sails. It is found in a manner similar to that by w’hich 
we find the common centre of gravity of several bodies, only that we in 
this case consider the surface in place of the weight or magnitude of the 
body. (See Wood’s Mechanics, page 122, art. 172.) 

18. Before the centre of effort of the sails can be obtained, it is neces- 
sary to make a plan of the sails (fig. 1, plate II.), and find the centre 
of gravity of each sail to obtain the moments. 


• Commonly termed, by seamen, on a wind, or by the wind, 
t Termed, by seamen, sailing free, or before the wiud. 
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19. The sails that are in general placed in the plan of the sails, are 
those which are most frequently used j in square-rigged vessels, the fore 
and main courses, fore, main, and mizen-top-sails, fore, main and mizen- 
top-gallant-sails, driver, jib, and sometimes fore-top-mast stay-sail ; and 
in fore-and-aft rigged vessels, as cutters, the main-sail, fore-sail, and jib.* 
The whole of these sails may not always be set ; nor is the pressure of the 
wind, when it acts obliquely, and as the sail becomes more pressed, the 
same on both leeches ; but since we obtain the moment of the sails, with 
a view only to compare with ships in which the quantity of sail is well 
proportioned to the stability, and in which the position of the point of 
sail is correct as to length, the unequal effect of the wind, and the number 
of the sails used, (and these the principal sails,) being the same in each 
case, will not affect the comparison. 

20. If sails were rectangular, the centre of gravity of each would 
evidently be in the point where its diagonals intersect each other. But 
since most sails are either trapeziums or triangles, their centres of gravity 
must be found differently. If two sides of a triangular sail, as the jib, 
be bisected, and lines drawn from these points to the opposite angles, 
the intersection of the two lines will be the centre of gravity. The 
sails that are trapeziums with two equal sides, as the top- sails, arc 
formed into two triangles, g q z and g q v, by drawing the diagonal g q ; 
the centre of gravity of each triangle is found, as for the jib j a line, ba, 
is drawn through the two centres of gravity, and the point in which it 
cuts the middle line of the sail c, is its centre of gravity. 

21 . When the sail is a trapezium, as the driver, not having two equal 
surfaces on each side of the middle, it is first divided into two triangles, 
a z d and a z g, by drawing the diagonal a z; the centres of gravity are 
found as before, and a line, h l , is drawn to pass through them ; this figure 
is then formed again into the two triangles dg a, and d g z t by drawing 
the diagonal dg> from the two other angles d and g , the centre of gravity 
of these is found, and a line, o f \ drawn to pass through them ; the inter- 
section m, of the two lines o f and h /, is the centre of gravity of the sail. 

22. The areas of all the sails that are triangular, are found by multiply- 
ing the base by half the height, as in obtaining the area of a common 
triangle ; and the area of a trapezium, by forming it into two triangles, ob- 
taining the area of each, and taking the sum of the two. The moment, as to 
height, is obtained by multiplying the height of the centre of each sail into 
the area ; the sum of the moments of all the sails, divided by the sum of 


* The second or third jib is commonly taken, as it is seldom that the first jib is set on a wind. 
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26. The centre of the effort of the sails, as to length, requires to he 
more or less forward, (before the common centre of gravity of the ship,) 
according as the ship is less or more full forward, compared with the 
fulness of the body aft ; and likewise .according as she is less or more by 
the stern. Those ships that are cleanest at the foremost extremity, and 
the least by the stern, will require the masts the furthest forward. It is 
therefore desirable for ships that are sharp at the foremost extremity, to 
have a greater difference of draught of water ; with the excess aft, to avoid, 
when the centre of effort is in its right position, having the masts further 
forward, than the position in which the pressure of the water on the body 
can afford adequate support. 

27. When the vessel is sailing with the wind before the beam, the 
direction of the motion of the body will not be directly in a line with 
the keel, but in a course deviating from it according to the lee-way. (See 
article 96.) This will produce a lateral as well as a direct resistance on 
the body, and the resultant of the forces that act on the bottom will 
determine the place of the point of sail, with respect to length ; and if 
that be not placed in its true situation, the force of the rudder will be 
required to keep the ship in the proper course. If, when sailing by the 
wind, the rudder is required to maintain the equilibrium, the helm should 
be kept a-weather, and never a-lee, since experience has proved that, with 
a lee-hclm, a ship is seldom weatherly. 

28. If the rudder be carried over to the lee side, or the helm a-weather, 
a force acts upon it to carry the stern to windward ; and the resultant of 
the direct and lateral resistances of the water on the bottom, passing before 
the resultant of the force of the wind on the sails, has a tendency at the 
same time to carry the bow to windward, by which forces the body is 
kept more to windward, without taking into the account, that a greater 
effect is produced on the rudder, when the helm is a-weather, by the lee- 
way the ship makes ; while, if the rudder is required to be kept on the 
weather side, or the helm a- lee, to maintain the equilibrium, part of the force 
on the rudder is acting with the wind on the sails ; the resultant of which 
then passes before the resultant of the force of the direct and lateral 
resistance of the water on the bottom, and consequently must produce an 
effect to carry the body to lee-ward, and increase the angle of lee-way. 
Likewise, when it is required to keep the helm a-weather, the helmsman 
has less difficulty in keeping the ship by the wind, and the sails with their 
proper degree of fulness. 

29. To obtain correctly the place for the centre of effort of the sails, 
when the ship is on a wind, is impracticable, from the imperfect know- 
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ledge we have of the action of fluids on bodies in motion. To determine 
this point, the place of the mean direction of the water must be found by 
means of the direct and lateral resistances ; but as it is known that the 
particles of fluids do not act with the same effect under every circum- 
stance, when they impinge on a body, but strike or act with more or less 
force on different parts, from causes that we are little acquainted with 
in the present state of the science with which this subject is connected, 
constructors are left, in determining this point, as in determining the 
height, to rely mainly on their own judgment, or to make comparisons 
with the forms of different bodies, and the positions of the sails of ships 
that have had their sails properly adjusted. 

30. To find the resultant of the direct and lateral resistances on the 
body, a number of horizontal and vertical sections must be formed, when 
the vessel is inclined ; the latter cutting the body at right angles to the 
line of lee-way. To determine this resultant, with a view to obtain the 
place of the point of sail, as to length, will be seen, by a reference to an 
example given in the Translation before referred to (Chap. X.), not only to 
be attended with a considerable degree of uncertainty, through our imper- 
fect knowledge of the action of fluids, and in fixing the proper angle of 
the lee-way ; but to be attended also with considerable trouble, in con- 
sequence of the extent of the calculations required. 

31. From the uncertainty there is in the application of any rule 
founded altogether on scientific investigation, we are left to the ex- 
perience obtained from ships that have their sails properly balanced, 
to form some practical rule, deduced from a comparison of the effects 
produced by a variation of those elements in the constructions that are 
known to have the greatest influence on the body, when it is acted on 
by the united efforts of the water on the bottom, and the wind on the 
sails ; and one that can be calculated with certainty, and without much 
difficulty. 

32. No simple elements affect the resultant of the water more than the 
position of the centre of gravity of the vertical and longitudinal section, 
and the positions of the centres of gravity of the fore and after bodies in 
relation to the common centre of gravity of the vessel ; but a3 these ele- 
ments have seldom been obtained for any purpose in the construction of 
the body, Tables have been made, from ships that have answered well \ and 
from them a rule has been formed, to approximate sufficiently near for all 
practical purposes. 

33. If the bodies of ships below water were solids generated by curves, 
varying according to known laws, or had always the property of some 
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regular solid, the influence of the adhesion of the fluid, and the point of 
the resultant of the water, might be more easily discovered ; and this, if 
obtained for one solid, would be relatively the same for all similar solids, 
and would require the centre of effort of the sails to be always in relation 
to some point on the body ; but in the varied forms of ships, this cannot 
be the case, and this point will require to be nearer one or other of the 
extremities, according as they are relatively full forward or clean aft ; or, 
according to the excess of the draught of water aft, the fuller the bow and 
the more the ship is by the stern, will this point approach the stern ; or, 
as the ship is sharp forward and full aft, or becomes nearer on an even 
keel, will it approach the bow.* 

34. It is evident that the body cannot become relatively full at either 
extremity, without influencing the centre of gravity of displacement ; nor 
can it have an excess of draught of water aft, which will be materially 
affected by the centre of gravity of the vertical longitudinal section, 
without the resultant of the water passing aft. We may, therefore, by 
comparing the effects produced by an alteration of these elements in 
different ships, while we have the situation of the centre of sail fixed, 
discover the degrees of influence they have on the body ; and by them 
form a rule, that, while it may not be strictly correct, may yet fall within 
the limits in which the centre of sail varies, in ships that are considered 
to have their sails properly balanced. 

That constructors may form a comparison when determining the place 
of the centre of effort, from the elements before alluded to, the following 
Table of results is given, as obtained from ships that vary the most in 
form and draught of water, while they were found to carry a proper helm, 
and to work well. It is from the results given in the following Table, that 
an example for placing the position of the centre of effort may be derived, 
as i3 here given ; not as being strictly correct, but as sufficiently near 
for all practical purposes, and as nearly as it can be obtained, in the absence 
of a more correct knowledge of the laws of resistance on floating bodies. 

From the observations that have been made respecting the influence 
of the centre of gravity of displacement, and that of the centre of gravity 
of the longitudinal vertical section, it will be seen that as the former goes 


• In tbe Papers on Naval Architecture, Art. 33, Vol. 1, and Art. 11, Vol. 't, aom© ingenious 
observations on tbe position of the centre of effort of the wind on the sails, iu relation to the 
length of the vessel, are given by Lieutenant A. G. Curlsund, of the Swedish Koval Nava] 
Engineers; and in Art. 41, Vol. 1, in the same Papers, some observations on the same subject, 
in reference to Art. 33, by Mr. William Hen wood, late Student of tbe School of Naval Archi- 
tecture. 
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forward, and the latter aft, or as they approach each other, so will the 

centre of effort of the sails, in degrees, require to be carried aft ; and that, 

accordingly as these elements respectively influence the mean resultant of 

the water ; the following Rule will always give the place of the centre 

of effort of sails, for the ship to answer well ; and though it will not agree, 

in all cases, with the Table in which the several results are given, yet it will 

fall within the limits in which ships are found to answer, and will vary 

with the elements that most affect the mean resultant, as will be seen bv 

* • 

the Rule. 


Rule. 

Add | of the distance that the centre of gravity of the vertical longitu- 
dinal section is abaft the middle of the water-line, to $ of the distance 
that the centre of gravity of displacement is before the said middle ; by the 
sum of which, divide the distance that the centre of gravity of displace- 
ment, and centre of gravity of the vertical longitudinal section, are apart; 
the result will give a divisor, for dividing -jV the length of the load-water 
line, taken from the fore part of the stem to the after part of the stern- 
post ; this last result will give the distance nearly what the centre of effort 
of the sails should be before the centre of gravity of the vertical longitu- 
dinal section. In cutters and vessels with the fore and aft rigging, the 
effect of the sails is different, and will require an alteration in the Rule : 
in which case, ^ the length of the water-line should be divided by the 
distance between the centre of gravity of displacement and centre of 
gravity of the vertical longitudinal section, for the distance that the centre 
of effort is before the latter centre. 


Example. 

First Column — Three- Deck Ships. 

Length of the water-line 211. 21. 

Centre of gravity of displacement before the middle, 3 feet. 
Centre of gravity of vertical longitudinal section,! 
abaft the middle. . . . . . . J 

f of 3 = 2. £ of 4.7 = 3.5. 3.5 + 2 = 5.5. 

= i 4 — = 15 = what the centre of effort of 

5.5 * 1.4 

the sails should be before the centre of gravity of the vertical longitudi- 
nal section, according to the Rule; 4.7 + 10.2 = 14.9 = what the cen- 
tre of effort should be, according to the Table, giving an error of I foot. 
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35. By attending to the position of the centre of effort of the sails, we 

* 

may, by modifying their arrangement, if necessary, succeed in balancing 
the ship on a wind ; but to produce such a disposition of the sails as may 
conduce to facilitate the working of the ship, there must be a correct 
relation between the moment of sail before and abaft the centre of 
gravity of the ship or axis of rotation, which may not be the case, though 
the ship may be properly balanced when by the wind. 

3G. When the ship is in stays, a certain and reciprocal effect should be 
produced by the sails forward and aft, as the quality of working depends, 
in a great measure, on properly proportioning the fore and after sails. 
If the moment of sail be too powerful forward, and the sails be not 
worked quickly, the mean resultant of the water will pass to the lee 
quarter, the ship will fall off before she has recovered her way through 
the water, and considerable time will be lost before she can be brought by 
the wind ; or, if not powerful enough, the ship will not pay off, but re- 
main head to wind, and get stern way. If, on the contrary, the after 
movement be too powerful, the ship may come to before head-way is ob- 
tained, and the head sails are brought to act. These inconveniences in work- 
ing the ship may be prevented, to a certain extent, when there is not too 
great an influence produced by the excess of either of the moments, by an 
attention to the trim of the ship and to the bracing of the yards. This 
however must not be depended on, since, to produce this, the ship may be 
brought out of her proper trim, and may be made uneasy ; but we must at- 
tain, as near as possible, the correct proportions, by an attentive comparison 
of the fore and after moments of ships that work well, with other elements 
upon which the placing of the sails depends. 

3/. The relation which the fore and after moments should bear to each 
other, can be determined only by examining their relation in a number of 
ships. In a ship that had a strong tendency to come to in stays, the fore 
moment, from the middle of the length on the water-line,* was found to the 
after moment as 1 : .84 ; while, in a ship that was found to fall off in stays, 
the fore moment was to the after moment as 1 : .66. The comparative 
moments of several other ships that were found to work well, according to 
the reports given by experienced officers 011 board of them, varied from 

1 : .72 to 1 : .77. 

It would appear, therefore, according to the experience we have obtained 


• 1 be middle of the length of tbo water-line is taken, not as the exact point in which these 
moments should bo brought in relation to each other; but ns being more easily determined, and as 
falling within the limits that bring them sufficiently near for u!l practical purposes. 
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by the working of good ships, that the relation of the moments should 
be somewhere between the two limits; and, having determined this, 
which may be done with more certainty by examining the moments of a 
greater number of ships, any little disposition to come to, or fall off, may 
always be corrected by an attention to the trim, and that without affect- 
ing any other quality of the ship.* 

38. The proportion for masts and yards, as derived from the simple 
terms of length and breadth, will be found under the examples given for 
each kind of rig ; but it would appear desirable that the sails should 
vary according to the form of the body, as to their relative tautness or 
squareness. This should be determined according to the compara- 
tive degree of influence of the direct and vertical resistances; but as 
there are many circumstances that would cause uncertainty here, as before 
stated, in determining the place of the centre of effort, as to length, con- 
structors are usually guided by a comparison of those elements that are 
easily obtained, and that most affect the direct and lateral resistances, by 
observing in what degrees they varied in proportion to the height of sail. 
It is of great importance to have a correct knowledge of the adjustment 
of these elements, and of the principles on which these adjustments de- 
pend, that the person managing the vessel may be able to take advan- 
tage of every circumstance. 

39. For determining the height of the sail, the area of the load-water 
section, and the depth of the centre of gravity of displacement, are the 
elements the most proper to be compared together, as both the direct and 
vertical resistances are chiefly affected by them ; and the following Rule 
will give very nearly the truth, as it regards the proper height of the centre 
of effort. 


Rule. 

Divide ^ of the area of the load-water line, by the depth of the centre 
of gravity. 

The breadth must also be taken into account, as most affecting the 
stability. ✓ 

The breadth of the sails must be compared with the same elements, as 
it should be in the inverse proportion of their height, provided the length 
of the ship will admit of it ; as upon this element the spread of the sail 
must greatly depend. 


• See Papers on Naval Architecture, Art. 47, Vol. I. 
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40. To facilitate the comparison of the different elements of the body 
with the height of sail, the following Table of Results is given. They are 
obtained from the same ships as those given in a preceding Table.* (34.) 


• The designs for the sails of the Swedish ships, as taken for examples, were made by Colonel 
Borneman of the Swedish Royal Naval Engineers. To the brig and corvette, the sails were' ap- 
plied to bodies of his own construction ; but the sails of the 80-gun ships were applied to the 
Carl XI 11., one of Chapman’s construction ; and the Author has been informed, were found to answer 
extremely well. In the design, the greatest credit is due to the projector, not only for the nicety 
of adjustment, which will appear in the results of the calculations the Author has made on them, 
and given in the Tables of Proportions, but also for the beauty and symmetry in the form of the sails. 
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the areas, gives the height of the centre of effort. ( 17 *) To obtain the dis- 
tance of the centre of effort from the middle of the length of the water-line, 
multiply the distances of the centres of those sails that are before it into 
their areas, for the sum of the moments before ; and the distance of the 
centres of those that are abaft into their areas, for the sum of the mo- 
ments abaft ; when, if the difference between the sums of the two mo- 
ments be divided by the sum of the areas, it will give the place of the 
centre of effort, either afore or abaft the middle, according to which of 
the moments has the excess.* 

Example : — Areas and Positions of the Centre of Gravity and Moments of 

Sait. {Fig. 1, Plate II.) 


SPECIES OF SAILS. 

In relation to the load -water 
section. 

In relation to a section 
passing through the middle 
of the water-line. 

Areas. 

Height 

o? 

centre 

of 

gravity. 

Moments. 

Distance 
of centre 
of gravity 
from the 
middle. 

Moments 

before. 

Moments 

abalt. 

Jih 

2040 x 

87 3 o 

1 78092 

1 '4ft 

9ft i son 

! 

I 


4051) x 


22fiR00 

78 

>;ann 


top-sail 

4330. x 

109.5 = 

w 6UOVW • 

474135. 

78. 

dlijJUU s 

337840. 


top-gallant-sail 

1500. x 

158.8 = 

238200. 

78. 

117000. 


Main course 

54 OR x 

58 3=» 

315286 4 

12 5 


fi7fi00 0 

top-sail 

5440. x 

117.3 = 

638112. 

14. 


76160. 

top- gallant- sail 

1881. x 

172. = 

321532. 

15.5 


29155.5 

Pfivpr .... 

2831.5 x 

62.5 = 

176968.7 

100.5 


2845115 7 




Mizen top-sail . . . . 

2645. x 

99.5 = 

263177.5 

00 


206310. 

top-gallant-sail 

902. x 

136. = 

122672. 

79.5 


71709. 


31027.5 


2957975.6 


1052260. 

735500.2 


Height of centre of effort, above the water-line = ! - J L ? = y5.3. 

31027.5 


Centre of effort before the middle of 
water-line taken from the fore-part of 
the stem to the after- part of the stern- 
post 


1 052260 — 735500 . 2 
31027.5 


10 . 2 . 


• See Architecture N *valis, Frederick Henry de Chapman, English translation. By Iter 
James luman, D.D., Chap. V. and VIII. 
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41. The quantity of sails will depend on the number of men employed 
to work them, and on the stability of the vessel ; but it can only be ne- 
cessary to consider the number of men, in vessels intended for commerce. 
In ships of war, the stability alone must govern the quantity of sail, the 
principal object of these ships being to obtain the greatest rate of sailing ; 
as they have always a sufficient number of men, on account of working 
the guns, to work the sails, however large. 

42. In determining the quantity of sail, the length and breadth of ships 
are the elements commonly used : the length , for the length of the yards or 
spread of sail ; and the breadth , for the height of the masts or depth of 
the sails. The using of these two elements alone, in determining the 
quautity of canvas for a ship, may appear to show a want of system, since 
the form of the body, and the place of the common centre of gravity, may 
cause the stability of ships of the same length and breadth to be different; 
but while the relative length and breadth of the ship may make it desir- 
able at times to vary the proportions of the masts to the yards, still the 
length and breadth are the best elements for obtaining them. 

43. The common rule for determining the masts and yards by the length 
and breadth of the vessel, has been admitted by long use, and may be consi- 
dered equally good with any of the rules at present given as approxima- 
tions ; for the yards must be governed by the length, in order that the 
sails may have a suitable spread ; and the breadth, which determines 
the length of the masts, that they may have proper support by the spread 
of the rigging, has the greatest influence on the stability.* 

44. From the masts and yards, determined by the length and breadth, 
we obtain the quantity of canvas, or area of sail, from which the moment 
of sail is obtained, and compared with the moment of stability. The 
comparison is formed with those ships that have their quantity of canvas 
and stability well proportioned. While it is of the first importance for 
every class of ships to have a proper power of sail, there is less difficulty 

' in determining that, than in fixing the position of the sails ; for, in giving 
to each class of ships the proper powder of sail, it only becomes necessary 
to have the moment of sail in some terms of the stability, so that the ship 


• Various ingenious rules Lave been given, but as they commonly involve difficult formula;, they 
are not so well adapted for general use. See Chapman’s “ Area of Sails ; ” Formula; given by 
Lieut.-Col. Ringbeim, of the Swedish Naval Engineers, Papers on Naval Architecture, Art 38. 
A rule frequently used for ships, is to tako half the sum of the length of the lower deck and ex- 
treme breadth, for the length of the main-mnst, and $ of the main-mast for the main-yard ; for brigs, 
half the sum of the depth in hold, extreme breadth and length on deck for the main-mast ; and for 
the masts of cutters, $ of the sum of the depth in hold, breadth extreme, and length on deck. 

D 
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may not exceed a determined inclination, under certain circumstances. 
When these are defined, we have only to bring the moment of sail to the 
given terms of the stability, as calculated for the determined inclinations ; 
or to estimate the moment of stability at the inclination under the given 
circumstances, and make the moment of the power of the wind on the sails 
equal to it. 

45. By comparing the moment of sail with the stability, some fixed 
terms may be obtained, whereby, under similar circumstances, an equal 
inclination may be produced in the same class of ships. The manner in 
which one ship will carry sail, when compared with another of the same 
class, shows the necessity that some relative moment should be given, or 
some inclination defined, under certain circumstances, that the best per- 
formance may be obtained by a sufficient power of sail being given ; 
while, by not having too much inclination, the lee-guns may be properly 
fought. 

46. The Swedish author, Chapman, in his valuable little Treatise on the 
(C Area of Sails,” gives an example, in which, in a “ reefed top-sail gale,” 
that would be classed by our seamen aa a moderate gale, with two reefs 
in the main and fore top-sails, one in the mizen top-sail, main and fore 
courses, and with the stay-sails that are commonly set in their service, 
the inclination was not more than degrees ; and, in another case, with 
a u top-sail gale,” equal to our strong breeze, with men at their quarters 
on the lee-side, the inclination did not exceed 7 degrees. That ships 
should not exceed this inclination in time of action, even in a strong breeze, 
to allow the guns to be effective, appears most desirable ; but since the cir- 
cumstances are so variable under which ships are brought into action, from 
the quantity of sail that may be set, or from the difference in the strength 
of wind, it would be very difficult to establish a rule on these grounds ; 
while, if we have the stability calculated for Ships of different classes, 
and which have been masted proportionally to their power, or have been 
found sufficiently stiff under all circumstances, we have then only to dis- 
cover what power of wind would give a momentum of sail equal to their 

stabilities, or, what would be the same, to determine their moment of sail 
• 

1 n terms of the stability.* 


• The stability is bore calculated according to tbe rul- given by Atwood, in a paper published 
in the Philosophical Transactions of 1798, of the Royal Society of Tendon, Part page 21 1> ; 
from which the correct stability may be determined when the height of the common centre of 
gravity is known. This rule is taken in preference to the French theory, by the metacentre, 
as given by Kuler, Bouguer, and others ; for, in ships in which the areas of the plane of flotation 
and relative distance between the centre of gravity of the 6bip and displacement are equal, tbe 
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31 
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Of Stability at 10® 
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Of Sails. 
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b 

3.1 
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i! 
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0_ 
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Of 
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Of Stability at 10® 
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26X2121 

3452 

1750165 

22S0 

1990646 
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1 

1276577 1647 

554484 

547 

442413 

409 

247654 

127657 

102 

MOMENT OF SAILS IN TERMS OF STABILITY. 

759 

767 

758 

775 

1013 

1058 

1196 

1251 


Yachts. 

Mebciiant Shits. 

Ships. 

Brigs. 

Schoonera. 

Cutters. 

Ships. 

Ships. 

Brigs. 

Moment 

Moment 

Moment 

Moment 

Moment 

Moment 

Moment 

Of Sails. 

& 

Z C 
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a e 
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o c 
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2> 

3.0 

35 

^ u 
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^ O 

O 
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b 
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434053 
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157798 

100 07 

160778 
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57026 

33 

1475304 

1547 

607809 

804 

214132 

209 

MOMENT OF SAILS IN TERMS OF STABILITY. 

1322 

1577 

913 

1728 

953 

703 

1024 


47. The inclination produced by the force of the wind on the sails, may 
be determined very nearly, under different circumstances, by having the 
force of the wind and moment of sail, which may be brought into such 
terms as to compare them with the stability at different angles of inclination. 


height of the metacentre is the same, whatever difference there may be iu the form of the body 
between the limits of the emersion and immersion, at the given inclination. It can therefore 
he relied on, only in cases in which the angles of inclination or heeling nre very small. In 
Atwood's rule, the calculations may bo more extensive, but in practice there is no more difficulty 
in estimating the quantities, than in auy of those required for the most simple operation in tho 
construction. See Papers on Naval Architecture, Art. 17, aud Art. 10, Vol. 1, and Architeclura 
Navalia, Frederick Henry do Chapman, Fnglish translation, by the llov. J. Inman, D.D., note 
page *91. 


20 


ON MASTING SHIPS. 


48. From the experiments made by Lynn, Smeaton, and others, we are 
able to compare, by the following Table, the power of the wind on the 
surface of a square foot, according as the winds are commonly distinguished 
by the seamen in our service j and having this, with the quantity and 
moment of sails, we can easily obtain the effect that is produced, and 
what degrees of inclination the ship will make under the different powers 
of the wind. 


/ 

/ % 

Wind* u commonly 
distinguished. 

Power of Winds 
on a Square Foot. 

SAILS COMMONLY SET BY THE WIND. 

f * ' 

Winds. 

from 

to 

srsciss of bails. 

/ 

Light Airs 

lb. 

.006 

lb. 

.05 

f Courses, top-sails, top- gallant-sails, royals, spanker, jib. 



\ flying-jib, and all light sails. 

o 

Light Winds . . . 

.09 

.14 

Do. do. do. do. do. 

3 

Light Breezes . . 

.20 

.27 

Do. do. do. do. do. 

u 

Moderate Breezes 

.36 

.45 

Do. do. do. do. do. 

y 

Fresh Breezes .. 

.56 

1.27 

f Royals and flying-jib taken in, in a sea way, to two reefs 
\ in the top-sails. 

/ 

Strong Breezes . . 

1.45 

2.27 

/ Single-reefed top-sails, and top-gallant-sails,*in much sea. 

• 

\ two reefs in the top-sails to taking in top-gallant-sails. 

* * 
* 

Moderate Gales . . 

2.5 

3.54 

f Double-reefed top-sails to treble-reefed top-sails, reefed 
\ spanker and jib. 

» 

Fresh Gales .... 

3.8 

5.10 

/ Close-reefed top-sails, reefed courses, to taking in spanker. 
\ jib, fore and mizen top-sail. 


Strong Gales .... 

5.44 

6.94 

f Reefed courses, close-reefed main top-sail, fore stay-sail, 
\ mizen try-sail, to taking in the main-sail. 


Heavy Gales . . . . 

7.34 

9.0 

/ Close-reefed main top-sail, storm-stay-sails, to stonn-stay- 
\ sails or close-reefed main top-sail only. 

* 

Storms . . 

9.53 

13.6 



' 

1 


49. The quantity of sail set, and the power of the wind being 
known, the product of this power into the moment of sail set, shows the 
inclining force acting upon a ship under any circumstances whatever ; 
and a comparison of this force with the degrees of stability of the body, 
will show nearly the angle of inclination which will be produced. When, 
therefore, it is required to ascertain the quantity of sail which will be 
necessary and sufficient for any ship, without exceeding the stability of 
the body, all that is requisite to he done is to compare the moment of 
sails in terms of the stability of the ship, with the moment of sails in 
terms of the stability, as given in the Table at page 19; it will then 
be seen whether the amount of sail is sufficient to propel the ship, 
without producing an inclination that would prevent the fighting of the 
guns ; or which, on the other hand, by giving a greater degree of 
stability than is necessary for fighting the guns, would make the ship 
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uneasy when deep in the water. When it is determined what degree 
of inclination a ship ought not to exceed, on going into action in a strong 
breeze, and under double-reefed top- sails and top-gallant-sails, and 
having also the moment of sail and stability, we may construct with the 
certainty of producing the qualities essential to a ship of war. 



50. Let A B be the longitudinal axis of the ship, C D the yard, and 
E F the direction of the wind and its force : E F is equivalent to E P and 
P F, of which, E P = the effective force of the wind on the sails. Resolve 
E P into E O and O P respectively, perpendicular and parallel to A B : 
O P is the force that moves the ship a-head, and E O that which inclines 
her. If the ship is sailing 5$ points near the wind, with the yards 
braced 21° with the line of the keel, the wind will then strike the sails 
at an angle of 41°. The force of the wind, in a strong breeze, will be 21bs. 
on a square foot ; and according to the experiment of the Academy of 
Sciences, at Paris, the oblique impulsion at 41° would be to the direct 
force as .533 is to 1 ; but as the whole of this force will not be exerted to 
incline the ship (only the part that acts perpendicularly to the longitu- 
dinal axis), it will be reduced in the ratio of the sine of the angle 
which the sail makes with the longitudinal axis ; and assuming the mast 
to be raked 7°> whilst the ship has an inclination of 5°, the plane of the 
sails would become nearly vertical, and therefore the inclination of the 
ship may be disregarded, as to its effect on the calculations. Now, the co- 
siueof21 = .93358, and the moment of sail = 127657, we have, therefore, 
.533x2lbs. x .93358x127657 = 126788.41bs. = 566 tons = the pressure 
of the wind on the sails to produce the inclination. 

The wind on the hull will likewise have an effect to incline the ship : the 
moment of the surface of the hull = 31185, angle formed by the wind and 
hull, sailing 5^ points, about 62°, not considering the form of the side, 
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pressure on a square foot about 21bs., oblique impulsion, according to the 
experiments before taken, .85 to 1 ; we have therefore, .85 x 21bs. 
x 31185 = 53014.51bs. = 23.67 tons j and the whole pressure to incline 
the ship will be 566 tons -f 23.67 tons = 589.67 tons ; which force is 
about equal to the moment of stability of some of our frigates at an in- 
clination of about 6° j so that, in a strong breeze, with single-reefed top- 
sails and top-gallant-sails set, they would incline from about 6° to 7°* 

51. In estimating the inclining force on the hull, the oblique direction 
in which the wind strikes it by the inclination and tumbling home of the 
side has not been taken into account, since the body meets the wind with 
an increased force ; and the channels, and other projecting parts, and the 
wind on the rigging, are more than equivalent to it. 

This example may be used in estimating the power of the wind on any 
other classes of ships, by supplying the quantities found in the Tables, 
given as examples, and by taking the pressure on the hull and oblique im- 
pulsion, from the following Tables. 


52. After the explanation that has been given of the area, power, and 
position of the sails, it only remains to obtain their forms, and approximate 
to their quantities, by the easiest process ; that the moment and centre 
of effort may be obtained and compared with those elements and data that 
have been furnished. 

53. It is common to take the main-mast in terms of the breadth, and 


Experiment made 
by the Academy of Science* 
at Pari*. 


Impulsion on oblique Surface. 
according to experiment. 


Anffle of 
Incidence. 

Impul- 

sion. 

*3 8 
*> S 

c U 
<.2 

Impul- 

sion. 

90° 

1.000 

42° 

.543 

00 

0 

.989 

36® 

.480 

78° 

.958 

30° 

.440 

72® 

.908 

24* 

.424 

66° 

.845 

18® 

.414 

60 ° 

.771 

12® 

.406 

54° 

.693 

6° 

.400 

48° 

.615 




Surface and Moment of the Hull above Water. 

CLASS OF SHIP. 

Surface of the 
top-aide 

above the water. 

Height of 
centre of gravity 
of the top-side 
above the water. 

Moment. 


*q. feet. 

feet. 


Three-Deck Ships, 1st Class . 

7247 

16.4 

118850 

Two-Deck Ships, 2nd Class . . 

4774 

12.7 

60629 

Frigate, 1st Class 

2835 

11.0 

31185 

28 large Class 

2092 

8.0 

16736 

28 small Class 

1938 

7.7 

14922 

Corvette 

1368 

5.94 

8120 

Brig, 10 Guns 

909 

4.66 

4236 

Cutter 

536 

3.58 

1918 
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the main-yard in terms of the length, and from these two proportions to 
determine the remaining masts and yards ; or to determine all masts in 
terms of the breadth, and all yards and booms in terms of the length, and 
draw the sails in from them ; but as any rule of this description has been 
considered only as an approximation (43) to the proper area and position 
of sail, the trouble will be considerably reduced, by fixing first on the 
surface of canvas and its proper position, and determining the masts and 
yards from it. 

54. In fixing the proportions of different sails to each other, as the 
depth of the top-sails to that of the courses, of top-gallant-sails to top- 
sails, the depth of the top-gallant-sails to that of the courses, or the pro- 
portions of the sails on the fore and mizen-masts, to those on the main- 
mast, we shall be guided best by our observations as to the proportions 
that have been given to different ships, without any disadvantageous con- 
sequence in their application j for in every case in which the proportion 
of different sails to each other has been carried to an extreme, either way, 
experience has soon discovered the error, and determined the limits. Thus, 
making the sails too nearly equal, on the main and fore-masts, cannot be 
done without pressing the ship too much forward, or by carrying the fore- 
mast back, which not only obstructs the proper working of the yards, 
but prevents the wind having its full effect on all the sails. If the top- 
sails are too deep, in relation to the courses, there is a difficulty in shifting 
a top-mast ; if the top-gallant-sails are too square, it is difficult to support 
the superincumbent masts, or if too narrow, the proper area of sail cannot 
be obtained without making the sail too taunt, or increasing the moment, 
in a greater proportion to the area than is necessary to bring the centre 
of effort to its proper height. 

55. In the following Tables, the limits are given as taken from ships of 
each class, with differently-proportioned sails ; and from them maybe de- 
termined, according to the idea of the constructor, the proportions he 
may consider best, without the danger of exceeding the proper limits. If 
deep top -sails are considered desirable, it is only requisite to take the 
proportions under that head, and multiply the whole depth from the head 
of the top-gallant-sail to the bottom of the course at the middle, by them 
separately, when the depth of each sail is obtained. (See Example,) 
According, likewise, as the form requires a square or taunt sail, or pro- 
portionally so, it may be regulated by the proportions given for the height 
of the head of the main top-gallant-sail and breadth of the main course 
at the head, (see Table, page 24,) and so on, for the proportions of the 
fore and mizen-sails, to the main-sails. 
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Relative Depth of Course*, Top-sails, and Top-prallant-saili. 


CLASS OP SHIP. 

Deep Courses. 

Deep Top-sails. 

Deep 

j 

m 

It 

m 

• 

a 

£ 

Ji 

Courses. 

Top sails. 

ii 

* 1 
BitS 

m 

s 

i 

0 

O 

Three-Deck Ships 

.33 

.44 

.23 

.31 

.47 

.22 

.31 

Do, do* • • , • •• • • 

.33 

.45 

.22 

.32 

.47 

.21 

.32 

Two-Deck Ships 

.36 

.42 

.22 

.33 

.45 

.22 

.34 

Do. do 

.36 

.43 

.21 

.34 

.45 

.21 

.35 

Frigates 

.37 

.41 

.22 

.35 

.44 

.21 

.24 

Do 

.37 

.42 

.21 

.31 

.44 

.22 

.35 

Ship 1 acht • • •••••••••• 

• • 

• • 

• • 

.35 

.43 

.22 

• • 

Corvettes 

.40 

.40 

.20 

.37 

.42 

.21 

.37 

Do 

.40 

.39 

.21 

.36 

.42 

.22 

.36 

Brigs 

.38 

.38 

.24 

.36 

.40 

.24 

.36 

Do 

.38 

.39 

.25 

.37 

.40 

.23 

.37 

Swedish 80 

• • 

• • 

• • 

• • 

• • 

• • 

.32 

r.nrvpftn 




.35 

.42 

.23 


Brie? . r T . T , f . . . ........ 




.34 

.41 

.25 


Merchant Ship 

.33 

.45 

.22 

.36 

.43 

.21 

.32 

Do. Barque 

.42 

.34 

.24 

.35 

.40 

.25 

.37 

Do. Brig 

.41 

.35 

.24 

.36 

.40 

.24 

.36 


Deep Top gallant-soils. 


r_ 

£ 


.45 

.44 

.42 

.41 

.42 

.41 

.39 

.40 

.38 

.37 

.44 


.43 

.37 

.38 


n 

Pm • 

Sg 


.24 
.24 
.24 
.24 
.24 
.24 
• • 
24 
.24 
.26 
.26 
.24 


.25 

.26 

.26 


Example : — Deep top- sail Three-deck Ships. 

Height from the foot of the course at the middle, to the head of the 
top-gallant-sail. = 147 feet. 

147 x .31 = 45.57 feet = depth of course. 

147 x .47 = 69.09 feet = depth of the top-sail. 

147 x .22 = 32.34 feet = depth of the top-gallant-sail. 

45.57 + 69.09 + 32.34 = 147. 

In comparing the relative proportions of the courses, top-sails and 
top-gallant-sails of merchant ships, barques, and brigs, we find them 
varying so much, that it becomes difficult to give a common proportion 
under each head, but those in the Tables are about the mean. 
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Height of main top -gallant-sail above the 
water in terms of the breadth. 
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Head of main course in terms of the length 
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Head of fore course in terms of main course. 
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sail in terms of the head of main course. 

Breadth of the head of the fore top- gallant- 
sail, in terms of the breadth of main top- 
gallant-sail. 

j Breadth of the head of mizen top-gallant- 
sail in terms of the head of main. 

maximum. 

minimum. 

i 

a 

a 

a 

a 

minimum. 

a 

3 

5 

1 

a 

minimum. 

a 

2 

s 

5 

a 

£ 

=3 

a 

maximum. 

minimum. 

maximum. 

0 * 

a 

g 

*3 

maximum. 

£ 

a 

a 

c 

maximum. 

| minimum. 

Three-Deck Ship* .. 

3.45 

3.25 

.92 

.9 

.8 

.78 

.48 

.47 

.87 

.86 

.49 

.47 

.89 

.86 

.68 

.66 

Two- Deck Ships .... 

3.45 

3.25 

92 

.9 

.8 

. 78 

.49 

.47 

.87 

.86 

.49 

.47 

.87 

.81 

. 7 

.68 

Frgates, large Class. 

3.45 

3.25 

92 

.9 

.81 

.79 

.49 

.47 

.87 

.86 

.48 

.46 

.87 

.85 

.74 

.64 

Fugates, small Class 

3.55 

345 

.91 

.89 

.82 

.79 

.52 

.48 

.68 

.66 

.49 

.44 

.88 

.82 

.73 

.62 

Corvettes 


3.45 

91 

.89 

8 


51 

49 

. 8 ^ 

. 86 

. 0 

.41 

. 9 

87 

76 

66 

Ship Yacht 

1.62 

3.61 

.91 

.9 

.83 

.82 

.48 

.47 

.86 

.85 

.47 

.45 

.92 

.90 

.75 

.73 

Britra 

3 5 

34 

94 

.92 



. 5 

.47 

1.0 

1.0 

.52 

.51 

1 0 

1.0 



Swedish two-Decka . 

3.3 

.91 

.71 


.502 

.9 

.5 


.9 

.72 


Corvette 

3 4 


.y 


.8 


.5 


. 9 


.46 


. 9 




Brig 



.95 



. 584 


1.0 


.45 


l.C 





56. In the preceding Tables of proportions of the sails, as ships of 
different rates have been rigged, there appears but little difference either 
in the proportion of the tauntness, in terms of the breadth, when taken 
above the water-line, or in the squareness of the rig, in relation to the 
length of the water-line of three-deck ships, two-deck ships, and the 
large class of frigates ; from which it would appear, that an increased 
depth of sail has been given, only in proportion as the height of the hull 
has been diminished, by keeping the extreme height in a constant ratio to 
the breadth, without giving the advantage of sail to those ships that have 
less upper weights, and less inclining force by the pressure of the wind 
on the top-side. This would show that the additional stability obtained 
by the increased breadth of two and three deck ships, is equivalent to 
the loss of stability, that would be occasioned by raising the centre of 
gravity, and for the increased pressure on the higher sides ; or that 
these classes of ships are not masted proportionally to their stabilities : 
this, however, can be known correctly, only by having the exact quan- 
tities of the weights above, for each class, and their excess over the 
frigates ; or by obtaining the correct place of the common centre of 
gravity of the body, that the proper measure of stability for the several 
classes of ships may be got; with Ibis every ship may be compared, 
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without distinction of class, and every advantage may be taken of 
giving an increase of sail in a proper relation to the reduction of the 
height and weights above. But as this element has never been correctly 
calculated for the different classes of British ships,* the only alterna- 
tive is to compare each class of ships separately, as shown in a pre- 
ceding article (55), and rest satisfied to know (till by a closer investi- 
gation of these points, the importance of finding this element shall be 
seen) that practice has given to these different classes the same propor- 
tion, without taking into the account all the circumstances by which 
different classes of ships are influenced when under sail. 


On determining the Sail. 

57. To draw the area of sail, the positions of the masts should first be 
determined ; but as the sails, in the first instance, are drawn in only to 
compare with other ships, and to bring the point of sail, and the fore and 
after moments, within the limits, and according to the rules before laid 
down (37 and 46), it will be sufficient to take the positions of the masts 
from the examples given under the different rigs, and alter them as the 
results may require. 

58. As the surface of the sail, when the yards are braced up, is some- 
what before the mast, it will be necessary to determine the line or axis 
upon which the sails revolve, as nearly as possible j this line will be more 
or less forward, according as the top-masts, or top-gallant-masts, project 
before the lower masts ; and, as it regards the lower yards, it will be 
according to the angle of the stay and shrouds, or as the trusses are eased 
off, and will be found to vary in different ships of the same class, through 
other circumstances connected with the rigging : the limits, however, will 
be such, that if .05 of the breadth for the main and fore, and .038 for the 
mizen, before the centre of the masts, be taken, there will be no error of 
importance ; since it will be found, that the position of the above axis 
will be, in some ships of the same class, rather further forward, and in 
others, rather further aft than these proportions. 

59. The rake of this line, or axis of the sails, will be somewhat less 
than the intended rake of the mast ; since the plane of the sails, when 
the yards are braced sharp up, will be about the diameter of the yard before 


• The height of the common centre of gravity of n ship, may he calculated by having a cor- 
rect table of weights of the furniture, stores, fit c., belonging to each class of ships; the calcula- 
tions, however, are extensive, and the trouble unnecessary, as it may be so easily determined hy 
oxpeiiment. Bee Papers on Naval Architecture, Art. 3 Yol. 1, and Art. 3, VoJ. 2. 
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the lop-gallant mast, at the tie, and will be well with the lower side of 
the lower yard ; with this position of the sails, however, it will seldom 
be more than .01 of the height less than the rake, when the trusses are 
eased off. When these lines are determined, set up on them the heights 
for the heads of the top-gallant-sails, the main in terms of the breadth, 
and fore and mizen in terms of the main, from the proportions given in 
the Tables, or as may be assumed ; and also the height of the lower part of 
the course at the middle, which is determined by the heights of the boats, 
for the main, and by the main-stay, when it is carried to the stem, for 
the fore ; but the sail-maker commonly takes 3 feet 6 inches for the main, 
and 3 feet 3 inches for the fore, above the deck ; but this would be too 
low, according to the present method of placing the fixed blocks, and 
roaching the sails, as the clues could not be brought down sufficiently to 
bring the leech tight. Draw the line, therefore, for the foot of the courses, 
6 inches above the bulwarks or hammock-rails ; or if low bulwarks, accord- 
ing to the height of the boat for the main, and fore- stay for the fore. 

60. Let the distance between the determined height above the deck, 
and the height of the head of the top-gallant-sail, be divided into three 
parts, according to the proportions given in the Tables (55), and as it may 
be intended to proportion the sails; at these spaces, which give the 
divisions for the courses, top-sails and top-gallant-sails, draw lines per- 
pendicular to the axis of the sails. Upon the lower one, which is the head 
ot the'tsgurse, and the upper one, which is the head of the top-gallant- 
sail, set off for the breadth of the sails from the proportions given in the 
Tables (55), or as may be determined ; the one for the main course in 
terms of the length, and for the head of the top-gallant-sail in terms of the 
course ; setting off likewise upon the corresponding lines on the fore and 
mizen, the proportions given, in terms of the main, for the sails on these 
masts ; and draw lines to them, to represent, for the present, the leeches 
of the top-sails and top-gallant- sails. 

61. The mizen course being a sail that is seldom set, and not being 
subject to the same rule as the main and fore courses, as to its form, or in 
relation to the sails above, the height of the cross-jack-yard must here be 
first determined, which is placed, varying from .89 to .91 with that of the 
main-yard above the water, according as it is intended to have a high or 
low mizen-mast : let therefore the distance between the cross-jack-yard 
and head of the mizen top-gallant-sail, be divided into two parts, having 
the same proportion to each other as the part3 of the main top-gallant-sail 
and main top-sail ; and let the foot of the mizen top-sail be in the same 
proportion to the head of the mizen top-gallant- sail, as the foot of the 
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main top-sail is to the head of the main top-gallant- sail. By making the 
sails in proportion, and similar to each other, they produce a more agree- 
ble appearance, without practical inconvenience. For the leeches of the 
courses, draw a line from the proportion given at the head, to the breadth 
they are intended to be at the foot ; the main-sail has in general a greater 
spread, in three-deck ships from 4 to 7 feet, and in smaller ships from 
3 to 6 feet ; but this cannot be carried beyond the limits prescribed by 
the cut of the sail, that it may stand well, and by the spread between the 
tack and sheet blocks. That the sail may stand well, it requires an equal 
strain to be brought on the foot and leech ropes ; for if the sail is acted 
on too much up and down, the foot will become slack, or if too much in a 
fore and aft direction, the leech will become slack ; consequently, too 
much care cannot be taken in fixing these blocks for the tacks and sheets ; 
or, if the blocks are fixed, in cutting the sail to them. 

62. The fore-sail is sometimes narrowed at the foot, for bringing the 
tack to the boom-kin, formerly about 3 feet 9 inches in two and three 
deck ships, and in other ships about 2 feet : this quantity, however, 
may not be invariable; for when the boom-kin can be carried sufficiently 
forward to bring the tack properly down, it will be better to lessen the 
narrowing, not only on account of gaining sail, and for appearance, but 
the sail will, in general, stand better with parallel leeches. 

63. The foot of a course is made parallel to the head f its breadth at 
the middle, and sometimes to two cloths within the outer buntline cringle, 
from which place the clues are carried down to give the roach. The roach 
of the foresail in three-deck ships is 5 feet 6 inches, in two-deck ships 4 feet 
7 inches, and in all other classes of ships 3 feet; and for the main-sail in 
three-deck ships 6 feet 6 inches, two-deck ships 5 feet 6 inches, frigates 3 
feet 9 inches, and smaller ships about 3 feet. The main-sail and fore-sail 
should, however, be roached from the £ of the spread of the foot, or 
outer buntline cringle ; the roach however may be such, that when the 
depth at the middle is fixed, as well as the tack and sheet blocks, the 
foot and leech ropes shall be properly acted on. 

64. Before the form of the leeches of the top-sails and top-gallant- sails 
can be determined, lines must be drawn at a distance apart, equal to what 
the clues and heads must be separated by the sheet and clue blocks ; this 
will always be, according as the block on the yard-arm for the sheet is a 
strapped or a cheek block ; if j of the depth of the top-sail is set below 
the stops of the lower mast for the head of the course, and of the 
same depth for the clue of the top-sail, the space left for the blocks will 
be about right, according to the block or rate of the ship ; and the distance 
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that the head and foot are separate, must be taken off from each sail, in a 
proportion from each, according to the depths of the sails respectively ; or 
else the true proportion of the sails, as first determined, will not be main- 
tained. When the correct lines for the heads, and depths of the clues of 
the sails, are drawn, the leeches of the top-gallant-sails and top-sails may 
be completed. 

65. The line at first drawn is to give the heads and clues of the courses 
and top-sails and top-gallant -sails, at the cleats on the yard-arms; but as 
an allowance must be made for stretching, which, according to the present 
custom, is 9 inches for the top-sails and courses, and 6 inches for top- 
gallant-sails, the line for the heads must be drawn for top -gallant-sails 
6 inches, and for the top-sails and courses 9 inches, within the first drawn 
line, to give the leeches ; but as the leeches of the top-sails are commonly 
hollowed for taking in the lower reef, it will be requisite to obtain the 
length of the top-sail-yard before they can be determined. 

66. According to the present method of hollowing the leech of the top - 
sails, the lengths of the main and fore-top-sail yard-arms are each fa the 
whole length of each yard respectively, without the cleats or clues of the 
top-gallant-sail, and fa for the mizen ; consequently, if fa of the spread of 
the top-gallant-sail at the foot, for the main and fore, and fa for the mizen 
be set without the clues on each side, we have the whole length of the yard. 
At | of the given diameter of the outer end of the yard, from each 
end, is placed a shive hole for the reef tackle or pendant ; the outer part 
of this shive will determine the spread of the sail at the lowest reef. 
Set down, therefore, from the head £ the depth of the top-sail, for the 
place of the lowest reef, and below it 1 foot 6 inches for the lowest reef 
cringle ; when the breadth of the outer part of the shive is set off at 
this distance down, it will give the spread of the sail at the lowest reef, or 
breadth of the sail at this place. The shives will be obtained, if the 
diameter is not determined, by setting in fa of the whole length of the 
yard, within each end. Then, through the breadth of the sail at the 
head, the breadth at the lowest reef, and breadth of the clues, pass a 
curve, which may be an arc of a circle, and the leeches of the top- 
sails are thus obtained, by the common method of hollowing them. 

67. This method of fixing the length of the top-sail yard-arms, or the 
distance of the head of the sail from the end, will cause the hollow given to 
the leeches of the top-sails always to be more or less, according as the 
lengths of the lower yards exceed the lengths of the top-sail-yards ; which, 
in some cases, may give a very considerable hollow. The hollow given to 
the leeches of top-sails appears to have originated in the top-sail yard- 
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arms not being sufficiently long without the sails to take the lowest reef ; 
but if the length of the arms beyond the head of the sail had been increased 
to lessen the hollow, or to have made the leeches straight, as those of 
other sails, the top -sails would not only have stood better, but have had a 
better appearance, without occasioning any practical disadvantage, besides 
that of the increased weight of the additional length of the yard-arm. 

68. The mizen top-sail for ships, and main and fore top-sails for brigs, 
with the top-gallant-sails for both, are commonly roached j as are also the 
mizen top-sail for leading the main top-sail brace, and the top -gallant-sails 
for clearing the top-mast stays, when the top-sails are reefed. The mizen 
top-sail is commonly roached as much as 4 feet 6 inches j though the reach is 
sometimes diminished, by altering the position of the main top-sail braces ; 
this alteration, however, while it may reduce the roach of the sail* pro- 
duces, very possibly, a worse effeet, in bracing the main top-sail yard; since 
by carrying the braces lower down, they form a greater angle with the 
yard. The top-sails of brigs are commonly roached about 1 foot 6 inches, 
and all top-gallant-sails about 2 feet. To lessen the roach in the top- 
gallant-sails would be somewhat advantageous with whole top-sails ; but 
when the top-sails are reefed, the top-gallant-sails must be kept higher, 
and not sheeted home. The quantity of roach that is intended to be given 
to the top-sails and top-gallant-sails, is set up above the line for the foot 
at the middle of the sails, and an arc of a circle described from it to the 
clues. 

69. The remaining sails by which the proportion of the mast, yards, 
&c., is got, and the power and position of sail compared, are the jib and 
the driver. The position of the jib will be according to the length of the 
bowsprit and jib-boom, the length of which will be determined so as to 
give a proper support to the fore-mast and fore top-mast, and will 
depend on the angle formed by the fore top-mast stay and the fore top- 
mast. 

70. This angle, of the fore top-mast stay and fore top-mast, to give the 
proper support, should not be less than 34 w , or seldom more than 38 ° ; 
which being decided on, if a line be drawn to it from the stops of the 
fore top-mast, intersecting the stive of the bowsprit produced out, it will 
determine the length of the bowsprit, or place of the shive, in the starboard 
bee block. The stive, however, of the bowsprit will affect its length ; the 
less the stive, the greater must be the length of the bowsprit, within the 
limits commonly given to the stive, which limits may be seen in the 
examples given of the proportions for different classes of ships, in another 
part of this work. 
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71. The angle formed by the jib-stay and fore top- mast-stay, varies 
commonly from 48° to 52 w with the top-mast ; with these angles they 
not only have a good appearance, but the jib may be properly carried. 
Schooners and brigantines are seldom so much ; schooners from 45° to 
48°, and brigantines from 46° to 48 u . Draw from the stops of the top- 
mast, which will be as much above the head of the top-sail as the clue 
of the top-sail is below the stops of the lower masts, a line to the 
intended angle to cut the jib-boom, when the outer part of the shive will 
be obtained ; this line will represent the jib-stay. 

7*2. The common size given to the jib at the foot, is the length of the 
jib-boom and one cloth ; for the leech, as many yards in depth within 
one, as there are cloths in the foot, and for the luff or stay, every cloth is 
roached 3 inches, or the fore edge of each cloth is carried down 3 inches 
without a perpendicular from its edge. 

73. This rule gives the size of the sail after the jib-boom is found ; but 
as we have here to draw the sail first, it will be necessary to determine 
it in some terms of the length, as the element to which its dimensions 
bear the best relation ; if, therefore, we take .27 the length of the water- 
line for large frigates, and all upwards, and from .28 to .3 for smaller 
vessels, for the foot of the jib .8 the length of the top-mast-stay for the 
luff, and .8 of the luff for the leech, we shall have a well-proportioned 
jib, which will stand well, provided the sail-maker gives the proper round 
in the luff and foot ; the leech, however, may be somewhat longer, when 
the bowsprit stives a great deal, to avoid carrying the jib-sheet too far 
aft, to prevent the foot rope from being slack. These proportions will form 
the sail very nearly as it is cut by the sail-maker ; but if it is required to 
be exactly so, we have only to determine the foot, by the given proportion 
of the length of the water-line, to which the jib-boom may be made in 
relation ; the leech in the given proportion of the foot, and the foot to 
form the proper angle according to the rule of roaching, which, when 
drawn in, must be made to cut the stay from 6 to 9 inches above the 
jib-boom. 

74. To determine the outer end of the bowsprit, when the length of 
the foot of the jib and angle of the jib-stay are fixed, take for the length 
of the jib-boom 23 inches, or the breadth of a cloth less than the foot of 
the jib, and for the place of the outer end of the jib-boom set without 
the jib-stay .03 of its length, and from this distance set in its length, in 
the direction of the stive, for the inner end : then, as one-third of the jib- 
boom scarps on the bowsprit, we have only to set out this proportion 
from its inner end, and we obtain the outer end of the bowsprit ; and for 
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the whole length of the bowsprit, we have only to set in the housing, 
which is commonly about .3 of the given length ; but this proportion 
must depend on the position of the fore-mast, which mostly determines 
the place of the partners. 

/5. In drawing in the driver, the depth of the luff is determined as 
follows : — the neck* of the sail is generally on a level with the cat-harpin 
legs, or the height as before determined for the cross-jack-yard, when the 
gaff is worked on a try-sail mast; but when worked on the standing mast, 
it can seldom be got so high ; and the tack is brought to the saddle, 
which in ships of the line and frigates, is about 4 feet 6 inches above the 
deck, and in flush deck vessels, as low as the boom can be conveniently 
worked, over the poop or barricading. For the length of the foot, the 
boom is commonly made 2 inches less in every yard of the length of the 
main top-sail-yard ; and the sail for stretching, is short of the length of 
the boat 34 inches in every 3 feet at the foot, and short of the length 
of the gaff, 1 £ inch in every 3 feet for the head ; the cleat or gaff will 
be placed for the sail, when stretched, and the sluice .02 at the foot of 
the sail within the end of the boom, less than the boom ; the clue, how- 
ever, may be carried aft, so as not to extend beyond the after part of the 
stern-post at the water-line, for ships of the line .2, large class frigates 
.21, small class of frigates, and corvettes, .23; and for the fore and after 
main-sails of brigs, from .10 to .19, the length of the water-line. The 
line for the foot, which will be a chord to the round commonly given to 
it, will rise towards the after end about 1 inch in every foot more than 
the sheer. For the proportion of the head to the foot of this sail, and 
the proportion of the leech to the luff, which determines the peak, we 
cannot exceed certain limits for the sail to stand well ; but experience 
has shown, that the prescribed limits afford considerable scope in giving 
the form. Line -of- battle ships in general have the head .7 of the foot, 
and the leech twice the luff. Frigates have the same proportion for the 
head, but the leech is seldom more than 1.6 the luff ; while some corvettes 
have the head .70 the foot, and leech only 1.5 the luff, and brigs the 
head .6 the foot, and leech 1.5 the luff. When the size of this sail is 
got, from the terms on which its dimensions should depend, it is then 
necessary to determine what the gaff will require to be beyond the sail. 
The cleats are, in general, without the sail, in three-deck ships about 
3 feet, in two-deck ships 2 feet 4 inches, frigates 2 feet, and smaller vessels 


• The neck, or nock, is the upper and the fore corner of the sail, and the after and upper corner 
is called the peak. 
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about 1 foot 8 inches, for stretching; and the given length without the 
cleats the diameter of the gaff, and without which 3 to 6 feet is commonly 
added for displaying signals ; but it is in general the case, that all the 
common rules are deviated from, and a great deal is left to the officer 
commanding: however, it would appear most desirable that some general 
rule should be observed, which should bear a relation to the spread of the 
sail at the head : if therefore we set without the peak T V of the head of 
the sail for the cleats, and without the cleats -yV for the given length, we 
shall have a gaff that will bear a good proportion to the sail, and will not 
be far from some of the best proportions commonly observed ; without the 
given length add 3 to 6 feet, for displaying signals. 

76. When the forms and dimensions of the sails are completed accord- 
ing to the preceding rules, the centre of effort may be got according to the 
example given (22), and the power and points of sail compared, according 
to the data that have been furnished (Art. 3 7 to 46) ; and when all the cor- 
rections are made that may be thought necessary, by comparing with the 
different elements of construction, the lengths of the masts and yards may 
be determined from the sails. 

The rules for determining the lengths of the top-sail yards, bowsprit, 
boom, and gaff, have already been given, according to those used by the 
s&il-maker to get the size of the sail. 

77* To determine the length of the lower masts, it will be necessary first 
to get the true position of the head of the course, in relation to the stops. 
To obtain the depth of the course, the sail-maker takes from the hounded 
length of the mast the part that is housed to the uppermost deck, the 
height of the foot of the sail above the deck, and the distance the yard 
is below the hound, for which he in general takes f the length of the 
mast-head. 

78. This rule, however, for placing the yard is different from that com- 
monly observed by seamen, as they in general take half the length 
of the cross-tree and set it down from the lower side of the opposite 
trestle tree ; which rule, if applied to a 46-gun frigate, would place the 
yard nearly 4 feet higher than the position that would be taken for cutting 
the sails ; and, in consequence, make the top-sails too deep, which is fre- 
quently found to be the case ; and should the yards be placed according 
to the sail-maker’s rule, with the disposition of the fixed blocks, while 
the tacks and sheets are worked on the quarter-deck, forecastle, and waist, 
it would be impossible for the main-sail to stand without more height 
above the deck, than with the present roach. Under these circumstances, 
it appears desirable that some general rule should be observed, both by 
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the sail-maker in cutting his sails, and by the seaman in fixing the cat- 
harpins, or placing the yards. 

79. In determining both the length of the mast head, and place of the 
cat-harpins, it would be more consistent to have them in terms of the 
top-mast ; for, according to the present method of determining the length 
of the mast head, it must vary inversely as the length of the top-mast ; 
since the extreme height of the sail in most cases is the same. We[must, 
therefore, as we diminish the length of the lower-mast, increase the length 
of the top-mast ; consequently, with the longest top-mast we get the 
shortest mast head ; and for the cat-harpins to act properly against the 
top- mast shrouds, they must be carried down as the spread of the top is 
increased, which is always in proportion to the length of the top-mast. 
In brigs, where the fore and main top-masts are, in general, the same 
length, a considerable difference is given to the length of the mast heads, 
by having it in proportion to the lower-masts. That the proportion of 
the extreme height of the sails of the fore-mast may be preserved, it is 
necessary to have a shorter fore-mast ; consequently, the fore top-mast, 
which is the same length as the main, and has the greatest stress, must 
have the least length of mast head to support it ) one of the mast heads 
must therefore be longer than necessary, or the other too short. 

80. From these circumstances it would appear desirable, though expe- 
riment may not as yet have made the discovery, that the length of the 
mast head should be in terms of the top-mast. If the length of the top- 
mast be multiplied by .28, it will give the length of the mast head, which 
will not differ much from the present length, except in extreme cases ; 
and for the distance the cat-harpin legs, or place of the centre of the 
yard, or head of course, is below r the stops, \ the depth of the top-sail.* 

81. According to the usual method of determining the length of the 
mast head, by the mast-maker’s rule, and placing the yards according to 
the sail-maker’s rule, the stops of the mast will be above the head of the 
course the depth of the course from the head to the heel of the mast, 
and the length of the mast head will be $ of the same depth, above the 
stops, to the given length of the mast, without the additional length of 
head, above the head of the course. 


• For the hounded lengths of the lower-mast* and top-masts to be given only, would appear the 
most simple way of fixing the dimensions, since upon these the he ght of sails depends, and as the 
heads are for the support of the masts above, it seems most proper for them to be given iu terms 
of these masts, and added afterwards, except in such classes of vessels as cutters and schooners, 
where it requires to be determined by the length of the gaff. For lower-mast heads to be .3 tb« 
hounded length of the top-mast; and top-mast hea 's, .24 of the hounded length of top-gailaDt- 
nv.ists, would give the adequate support, and always be in a true relation to the masts above. 
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82. The depth of the top-sail is 4 inches in the yard less than the given 
length of the top- mast, which reduction is equal to the top-mast head 
without the additional length, and consequently makes the top-sail equal 
to the hounded length of the top-mast ; the stops of the top-mast must 
therefore be above the head of the top-sail, as much as the clue is below 
the stops of the lower-mast, or about T ‘ x the depth of the top-sail, and the 
head of the top- mast will be j? of the hounded length, or | above the 
6tops for the place of the given length. 

• 83. The depth of the top-gallant-sails is 3 inches in a yard less than 

0 

the given length of the top-gallant-mast, and the stops of top-gallant- 
masts are below the given length 3£ inches in a yard ; consequently, the 
stops of the top-gallant-mast will be above the stops of the top-mast £ an 
inch in a yard, or ^ less than the depth of the top-gallant-sail, and the place 
of the given length will be above the stops -$j of the hounded length, or 
length of the top-gallant-masts to the stops. For the length of the pole, 
or length to the royal stops, there is frequently a considerable difference ; 
however, it is more frequently made ^ of the given length, or from the 
place of the given length, half the given length is set upon it. The eky- 
sail pole is beyond the royal stops, commonly about f of the given length ; 
this pole however should be shortened as much as possible, when sky-sails 
are not carried, as producing unnecessary weight, where it is of the greatest 
disadvantage. 

84. The end of the lower and top-gallant yards will be without the 
cleats T * T of the distance between the cleats. 

85. In giving the proportions and rules for determining the masts and 
yards from the sails, we are not able to bring them into a more simple 
form, as they must be according to the rules that are commonly observed 
by the sail-maker ; this, however, will not apply to the depths of the 
courses : to determine which, the heights of the boats, and main stay, 
with the place for the blocks for the tacks and sheets, and the bolts for 
the standing parts, should be drawn in, and the depth of the courses de- 
termined accordingly, so as to produce an equal strain on both the foot 
and leech ropes. 

On determining the Sails for Cutters. 

86. Mainsail . — The height of the nock of the sail above water, is the 
breadth of the cutter multiplied by 2 .4 to 2 .6, with the maximum quantity 
of sail ; but in Revenue cruisers with great breadth in proportion to their 
length, it seldom exceeds the breadth multiplied by 2.1 or 2.2. The 
distance from the nock to the upper part of the boom, gives the depth of the 
luff, which the height of the saddle will determine. The leech is from 1 .4 
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to 1 .6 the luff. The clue of the main-sail abaft a perpendicular drawn 
through the after part of the stern-post at the water-line, is from 2.1 to 3 
the length of the water-line, the length of the foot is from this distance, 
to the after part of the mast, and the spread of the head is from .6 to .66 
of the foot j it is, however, in some of our Revenue cruisers .74. A line that 
would be a chord to the curve of the foot of the main-sail, commonly 
has an elevation aft varying from about 1 foot in 12, to 1 foot in 10 above 
the level of the water. 

87- Foresail . — The foot of the fore-sail is commonly .9 the distance 
between the stay and the fore part of the mast, the luff from .8 to .87 the 
length of the stay, and the leech .8 of the luff. Jib . — The distance of the 
tack of the jib before a perpendicular drawn through the fore part of the 
stem at the water-line, is from .55 to .6 the length of the water-line ; the 
length of the foot of the second jib, is the distance from the tack to the 
fore part of the stem, the luff from .8 to .85 the length of the stay, and the 
leech of such a length that the foot may be a proper height for the sheet 
to bring an equal strain on the foot and leech ropes. The stops of the 
mast will be above the nock of the sail ^ the distance from the nock to 
the heel of the mast, and the length of the head above the stops will 
be of the same distance. The bowsprit is from 8 to 9 inches with- 
out the jib ; from this distance to the bow will give the outer part of 
the bowsprit, to which must be added, what the bowsprit is housed, which 
will give the whole length. For the length of the boom, set beyond the 
clue of the sail, .08 the spread of the foot, and for the length of the gaff, 
set beyond the peak, .06 the spread of the head of the sail. 

On determining the Sails of Schooners. 

88. Mainsail . — In common schooners the height of the nock of the sail 
above the water, is the breadth of the vessel multiplied by from 2. to 2.2; 
and the fore-sail is from .9 to .94 of the main. In Bermuda rig, the height 
of the nock of the main-sail is commonly the breadth multiplied by 2.2 to 
2 .4, and the fore* sail from .94 to .97 of the main. The depth of the luff is 
obtained both for the main and fore as for cutters, and the leech from 1 .2 
to 1 .3 of the luff, or for the head to form an angle with the horizon from 
25^ to 30°. The clue is abaft a perpendicular drawn through the after 
part of the stern-post at the water-line from .2 to .26 the length of the 
water-line, this determines the foot of the main-sail, as for cutters ; and 
the head, from .5 to .58 of the foot : common schooners have the squarest 
head. The head of the fore- sail, to Bermudas, is from 1. to 1.1 of the main, 
and the foot from 1.4 to 1 .5 of the head. Common schooners have the head 
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of the fore-sail less, varying from .75 to .9 of the main. Schooners have 
commonly a fore-top-sail standing, and a main-top-sail set flying. The 
foot of the fore- top- sail, from .52 to .6 the length of the water-line, and 
the head from .62 to .9 the foot, and the hoist about once the breadth of 
the vessel ; the top -gallant-sails are commonly set flying. The tack of the 
jib is before a perpendicular drawn through the fore part of the stem at 
the water-line from .41 to .46 the length of the water-line, and the foot 
of the jib from .32 to .35 the length of the water-line. With these pro- 
portions the length of the bowsprit (or boom-kin) and jib-boom may be 
determined, as in the Rule given for ships. 

89. The stops of the mast will be above the nock of the sail T l 7 the depth 
from the nock to the heel, and the head above the stops of the same 
depth. The height of the square-sail-yards will be their diameter above 
the upper part of the gaff, and the stops of the top-mast above the head 
of the top-sail, 7 the depth of the top-sail. The pole is commonly half 
the hounded length of the top-mast. 

90. In the three-mast schooners, the height of the nock of the main- 
sail is from 2.3 to 2.6 the breadth; nock of the fore-sail .94, and mizen 
.65 of the main. The proportions in every other case are the same as for 
Bermuda schooners. 

On determining the Sails of a Brig forward , and Schooner aft. 

91. The nock of the main-sail of this rig, is commonly from 2.3 to 2.5, 
and the height of the fore top-gallant-sails, from 3.7 to 3.84 of the 
breadth, with the same rule observed, and having the same proportions 
for the main, as schooners, and the fore-sails as brigs and ships. The 
spread of the fore-course at the head, is from .4 to .48 the length of the 
water-line, and head of the top-gallant-sails, about .45 of the course. For 
the head- sails the same rules are commonly observed as for schooners. 

92. When the sizes and situations of the sails are determined, so that 
they may produce the best effect in propelling the ship, it then remains 
for the art of seamanship to appoint methods for rightly bracing the yards 
and trimming the sails, under all the different directions and variations of 
the wind and sea; and, though it may not be proper to enter upon 
seamanship generally, it may still not be uninteresting to show, how the 
best effects may be produced by the sails, in preserving the equilibrium, 
and impelling the body ; and while there may be nothing new in the ob- 
servations to the experienced seaman, they may still be of some advantage 
to the student. 

93. Nothing conduces more to the effect of a sail, than its surface being 
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brought as near as possible to a perfect plane. All slack canvas, whether 
sailing by the wind or large, lessens the effect of the sail ; and even be- 
fore the wind, when the slack reef is out, the power which acts on the 
sail will be reduced very considerably on the curved surface, less even 
than the base of the same curve, or than if the sail were set taught up, 
but reduced to the same hoist or distance between the yards as when slack. 

94. The effort of the sails in propelling the body is most powerful, 
when, being trimmed to the most advantageous angle with the line of the 
course, the planes of all the sails are at the same inclination. This, 
however, cannot always be the case, since it will often be necessary to 
give the fore and after sails different angles, to preserve the equilibrium, 
when increasing or decreasing sail at either of the extremities cannot 
be permitted. And it will be found commonly the case, that the after- 
yards are braced sharper up than the fore-yards ; which, by the stream 
of the wind being brought more a-head before it strikes the after- sails, 
produces an effect nearly the same as if the sails were in planes parallel 
to each other, when the whole of them are so trimmed as just to touch 
at the same time. But if all the sails are not trimmed to the same angle, 
so as to touch together, part of the effect of them will be lost. 

95. When the sails are not set perpendicularly to the longitudinal axis, 
or when the force of the sails is not communicated in the direction of the 
line of the keel, the body will follow a course more or less oblique, ac- 
cording to the direct and lateral resistances, the angle to which the yards 
are braced, or angle of the sails, and the oblique impulsion of the wind 
on the sails : this course is called the lee-way, which will be, in some 
ships, when close-hauled, from two to three points from a fore-and-aft 
line, or line of her keel, but, frequently, long and fast ships in smooth 
water will not make more lee-way than from 8° to 12°; and, according 
to Euler, in the tables he has given in his Theoric complette de la construc- 
tion des Vaisseaujc , for long and fast ships, when the yards are braced at 
85° with the line of the keel, the angle of lee- way is 1° 3 7', and for 
short ships, 4° 36' ; and when braced to 25°, for long ships 8° 1', and 
short ships 21° 43'; which agrees, very nearly, with the limits assigned 
by experienced seamen. However, it will be found to vary in the same 
ships under different circumstances, even w r ith the bracing of the yards 
and the inclination of the wind on the sails the same ; for, as the increased 
force of the wind makes it necessary to reduce the quantity of canvas, 
the ship will often make much more lee-way, from the wind acting with 
its increased force on the hull, as well as on the sails ; while, by reducing 
the surface of sail, the surface of the hull will bear a greater proportion 
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to the sail, than it did before the reduction. It is frequently owing to the 
increased lee-way produced by this and similar circumstances, that the 
ship, which before was carrying a weather helm, will carry her helm slack, 
by the state of the sea ; for the water then acting more powerfully on the 
lee-quarter, makes it necessary, in order to preserve the equilibrium, to 
check the lee fore-braces, or to brace the fore-yards less sharp than the 
main. Other circumstances, such as the form the sail assumes, the action 
of the water on the lee-side, the nature of the sea, &c., will cause the body 
to have less ardency, or to carry less weather helm. These causes for the 
lee-way, &c., which cannot be met by placing the masts or by the form 
of the vessel, may be counteracted in a degree by an experienced officer 
attending to the trim of the sails. 

96. If the sails were always perfect planes, the pressure, which is greater 
on the weather leech, and which is known to act more powerfully on the 
weather brace, would continue to increase with the wind ; but as the sail, 
by increased pressure, forms different curves, as the wind has more or less 
force, the pressure on the weather leech becomes greater or less, and con- 
sequently gives the ship a greater or less tendency to come to the wind ; 
and when there is increased way produced by a fresh wind with the same 
sail, the water will act more powerfully on the lee bow, where it has a 
more direct effect j and as the mean resultant always passes before the 
common centre of gravity, the increased effect will give more ardency to 
the body, and make it frequently necessary to brace the head-yards sharper 
than the after-yards, especially when there is but little sea, and when it is 
a-head ; while, if the sea is on the weather bow, and more so if the ship 
is full forward, it will require the fore-yards to be braced less sharp than 
the main, or the surface of head-sail must be reduced. 

9 7 . The quantity of the lee-way will depend not only on the lateral and 
direct resistances, but on the angles to which the yards are braced with 
the line of the keel, and the angle of impulsion of the wind on the sails, 
under different winds and seas ; it is, therefore, of the first importance 
that the yards should stand in a proper relation to the angle formed by the 
direction of the wind, and the line of the course, both as it regards im- 
pelling the body through the water, and that the ship may continue to 
carry a good helm. 

98. The determination of the proper angles for bracing the yards, 
cannot be entered upon here, since it would require immense calculations 
for the simplest case ; while tables derived from correct observations will 
be more suitable and convenient than rules deduced from calculations not 
verified by experiment. We shall, however, give the Tables formed by 
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Bouguer and Euler, and the results given by Don J uan on a single ship, 
and leave the application of them, as further observation may authorise ; 
which, very possibly, is all that can be done in the present state of our 
knowledge of the subject. Experience, however, has determined that the 
yards may be braced sharp as you increase the press of sail : fast and clean 
ships, sharper than full ships j small ships sharper than large ships, 
under similar circumstances j always observing that, the flatter the sails 
the sharper they may be braced. 

1)9. We know that seamen commonly brace up as sharp as possible,* 
and keep one point of the sail just lifting j this may be proper under 
some circumstances, and then only when the ship has 5 or 6 knots way 
through the water, or has acquired considerable momentum $ but with little 
velocity, the angle of the wind on the sails should be more open, or, accord- 
ing to the common term, the sails should be kept wrapt full, to produce 
the best effect. According to the experiments made by the Academy of 
Sciences at Paris, Chevalier Borda, Robins, and others, the angles made 
by the wind on the sails need not be so great as common theory dictates, 
which gives the impulsion in the duplicate ratio of the sine of incidence ; 
for oblique impulses at small angles produce a much greater effect, in 
impelling the ship in the direction of her course, than has been generally 
supposed j and it has been verified by experienced seamen that, at the 
angles to which yards were commonly braced (which were much greater 
than proper to produce the best effect), while there was considerable way 
through the water, the sails might be kept just full or lifting, and yet the 
body gain well to windward. 

100. According to Bezont, Gower, and others, whatever angle the wind 
makes with the line of the course, the tangent of the angle between the 
wind and the sails should be double that formed by the sail and the course, 
‘to produce the greatest rate of sailing. 

101. This, however, does not agree exactly with experience, nor with 
the experiments made on the oblique impulsion of the wind on the sails, 
and can only be the case with the first impulse, for it is quite uncertain, when 
the particles have impinged on the sail, what course or stream they follow ; 
and as the vessel gains way, till an equilibrium is produced by the resist- 
ance on the body, and the impulse of the wind on the sails, the inclination 
of the wind on the sail and its effective impulse will be continually reduced. 
Nor could this rule, in all cases, in practice, be strictly adhered to ; since, 
in square-rigged vessels, when the wind is more than a point abaft the 

• The shrouds, stays, and other causes connected with the rigging, will seldom allow the yards of 
square-rigged vessels to be braced sufficiently sharp. 
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beam, with these angles, the after sails would lessen the effect on the head 
sails, and make it necessary to brace the after yards sharper up than the 
head yards ; but when the wind is a-beam, or before the beam, the whole 
of the yards may be braced to an angle which produces the best effect, 
which will be more easily observed, and found to answer nearly when the 
angle of the wind on the sails is from a point and a half to two points 
more open than that formed by the yards and the line of the keel. 

I I 02. When close-hauled, experience has shown, that the yards in square- 
rigged vessels can seldom be braced sufficiently sharp, to obtain the most 
advantageous disposition for plying to windward ; this may be seen by 
comparing them with the angles made by the sails, and the line of the keel, 
of a fore and aft-rigged vessel, in which the angles will seldom exceed, on 
a wind, more than from 13 w to 17° ; * and which has been proved by the 
observations made on the experimental ships, under the command of Sir 
Thomas Hardy. f By having recourse, in one of these ships, to such mea- 
sures as would allow the yards to be braced sharper up than in the others, 
the ship with the least relative length obtained the greatest advantage in 
going to windward ; and though there may be circumstances, connected 
with the form of the body, which may conduce to this quality, independent 
of the comparative length and breadth ; yet, from the general form of these 
ships, there is no good ground to justify anj r other conclusion, than that 
the principal advantage was obtained by the acute bracing of her yards. 
This will be more evident when we observe, that in some of the ships of 
this squadron, which possessed this quality in an eminent degree, from their 
length and their superior form, they seldom, by bracing their main-yard 
from 23° to 29°, and their fore-yards from 26° to 30°, could lie within 
points of the wind; while the short ship, by bracing her main-yard 
from 1/^ to 21 w , and fore-yard from 25° to 28°, could sometimes lie 
within 5 points of the wind, and constantly gain to windward. The dif- 
ference we find in the angle to which the yards arc braced, as affecting 
the trim of the sails, would account, in some degree, for the difference of 
the superiority of ships in different trials, and would show the necessity 
of some methods being taken to ascertain the angle to which they are 
braced, and of using such means as would allow the yards to be braced 
sharper, or to the angle that experience should determine to be best for 
the ship. 


• Experienced cutter-sailers, commonly keep their boom when close-hauled to an angle with 
tie line of the keel, in light Iretzea 13°, moderute breezes 15°, and in strong breezes 17° j the 
gaff will be more open than the boom from 2° to 4°. 

f This was a trial made in 1827, on the relativo qualities of the Sapphire, Challenger, and 
Tyne, of 28 guns, and Acorn, Satellite, Wolf, and Columbino, of 18 guns.— See Papers on Naval 
Architecture, Vol. II., Art. 8. 
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103. The Tables following are given by Euler for ships when close- 
hauled ; and those when the ship is sailing large, with all the sails drawing, 
by Bouguer. Of the ships before alluded to, those which answered best 
had their fore-yards, when the wind was a-beam, braced to about 44°, 
and their main-yards to about 42°, with a fore and aft line ; and when the 
wind was a point or two abaft the beam, the fore-yard was about 52 °, 
and the main-yard about 48°. This agrees very nearly with the results 
determined by Don Juan, who, when the greatest proportion of sail is set, 
gives 50° 11'; he, however, increases the angle, when the sail becomes 
reduced, to 56° 21' ;* and when the ship is close-hauled, with all sail set, 
the angle then made with the yard and line of the keel should be 28° 47'* 


From Bouguer, when 
sailing large, and 
all the sails are drawing. 

Relative 

length 

and 

breadth. 

From Euler, ! 

w'heu close-hauled. 

Apparent 
angle of the 
wind and 
course. 

Angle 
of the sails 
and a 

fore and aft 
line. 

Apparent 
angle of the 
sails and 
wind. 

Anglo of 
the wind 
and line 
of course. 

Angle of 
the sail 
with a 
fore and 
aft line. 

Angle of 
lee way 
with a 
fore and 
aft line. 

Angle of 
wind 
and sail. 

103° 53' 

42® 30' 

61® 23' 

Least 

67® 30' 

21® 0' 

23® IV 

22® 30' 

99 13 

40 0 

59 13 

Relative length. 

65 0 

21 0 

19 15 

25 0 

94 25 

37 30 

56 55 


63 15 

21 0 

16 * 0 

26 45 

89 28 

35 0 

54 28 


62 0 

20 45 

13 15 

28 0 

84 23 

32 30 

51 53 


61 15 

20 30 

12 0 

28 45 ! 

70 06 

30 0 

49 06 


, 60 30 

20 30 

10 30 

‘>9 30 

73 39 

27 30 

46 09 

Greatest 

! 60 15 

20 30 

10 0 

29 45 

68 0 

25 0 

43 0 

Relative length. 






104. In dividing the angles for properly bracing the yards, considerable 
error may be made in obtaining the real direction of the wind ; since the 
vanes, when the body is in motion, only give the apparent direction, 
which will always be a-head of its real direction, and the true direction of 
the wind can be obtained only by tacking the ship, and taking the angle 
that the vane makes, with a fore and aft line on both tacks, when the body 
has the same velocity, and taking the mean of the two angles for the 
real direction. But as this method would be attended w T itb some in- 
convenience, and is not always practicable, the following Tables are given, 
which show nearly, under different winds and different rates of sailing, 
the variation that takes place. 

105. In the following Tables, which show what the vane is brought, 
a- bead of the real wind, the lee-way is not taken into account, which will 
bring it still more a-head, in proportion as it is increased. 


• Trade tie M6chaui(|uc, appli<|u£ a la Construdion ct u la Mantruvre des Ysisseiux et autr«s* 
b&timvnte ; par Don Georgoa Juan, French Translation. — Tom. 2, I.ib.4, Chap. ?, Art. 363. 
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WIND AT 5 POINTS OR 56° 

15'. 





VELOCITY OF SHIP. 


fS 


# 












|*£ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


I'S 














i 

28° 7 

38° 13' 











Si] 

2 

18 1 

28 7 











3 

13 10 

22 1 

28® 7- 










111 

4 

10 21 

18 1 

23 45 

28® 7 










5 

8 31 

15 13 

20 31 

24 44 

28* 7 








|3 1 

6 

7 14 

12 56 

18 1 

22 1 

25 21 

28® 7' 








7 

6 18 

11 35 

16 3 

19 50 

23 2 

25 45 

28* 7' 






b P k 

-B S i 

8 

5 33 

10 20 

14 28 

18 1 

21 6 

23 45 

26 5 

28® V 



. 


o l 

9 

4 38 

9 20 

13 10 

16 33 

19 26 

22 1 

24 18 

26 19 

28® V 




si 3 















10 

4 30 

8 30 

12 4 

15 13 

18 1 

23 31 

22 44 

24 44 

26 30 

28* 7' 



t £ \ 

12 

3 47 

7 14 

10 20 

13 10 

15 44 

18 1 

20 7 

22 1 

23 45 

25 21 

26®47 

28* 7' 

^a j 

14 

3 16 

6 18 

9 3 

11 35 

13 55 

16 3 

18 1 

19 50 

21 30 

23 2 

24 27 

25 45 

at v 

1st 

16 

2 33 

5 33 

8 2 

10 21 

12 29 

14 28 

16 19 

18 1 

19 37 

21 6 

22 28 

23 45 

18 

2 37 

4 59 

7 13 

9 22 

11 19 

13 10 

14 56 

16 33 

18 1 

19 26 

20 46 

22 1 

*a j 

20 

2 19 

4 30 

6 34 

8 31 

10 21 

12 4 

13 41 

15 15 

16 40 

18 1 

19 18 

20 13 

v y ) 

s- 3 

22 

2 7 

4 7 

6 1 

7 49 

9 45 

11 8 

12 40 

14 7 

15 29 

16 48 

18 1 

19 11 

24 

1 38 

3 47 

5 33 

7 14 

8 49 

10 21 

11 47 

13 10 

14 25 

15 43 

16 54 

18 1 

11} 

26 

1 48 

3 30 

5 9 

6 43 

8 13 

9 39 

11 1 

11 57 

13 34 

t4 46 

15 54 

16 59 

28 

1 40 

3 16 

4 48 

6 18 

7 42 

9 3 

10 21 

11 35 

12 47 

13 55 

15 0 

16 3 

30 

1 35 

3 4 

4 30 

5 53 

7 14 

8 31 

9 45 

10 56 

12 4 

13 10 

14 13 

15 13 


33 

1 28 

2 53 

4 14 

5 33 

6 47 

8 2 

9 12 

10 21 

11 26 

12 29 

13 29 

14 38 

2 3 ! 

34 

1 23 

2 43 

4 0 

5 15 

6 27 

7 37 

8 44 

10 4 

10 52 

11 52 

12 51 

13 47 

* J 3 

36 

1 18 

2 37 

3 47 

4 58 

6 7 

7 14 

8 18 

9 21 

10 21 

11 21 

12 15 

13 10 

£ 3 ) 

38 

1 14 

3 26 

3 35 

4 35 

5 49 

7 14 

7 54 

8 54 

9 44 

10 48 

11 43 

12 35 

ia j 

40 

1 11 

2 19 

3 25 

4 30 

5 33 

6 34 

7 33 

8 31 

9 26 

10 21 

11 13 

12 4 


WIND AT 6 POINTS OH 67* 30-'. 

VELOCITY OF SHIP. 
















11 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


> o 













s : > 

1 

33® 45' 












s 

2 

21 11 

33*45' 

33*45' 










3 

13 16 

26 8 










3} 

4 

11 54 

21 11 

28 18 

33*45' 









5 

9 44 

17 46 

24 16 

29 30 

33*45' 








It 1 
slj 

6 

8 14 

15 16 

21 11 

26 8 

30 17 

33*45' 







7 

7 7 

13 23 

18 47 

23 25 

27 24 

30 48 

33*45' 






11} 

8 

6 17 

11 54 

16 51 

21 11 

24 59 

28 18 

31 12 

33*45 ' 





9 

5 37 

10 43 

15 16 

19 15 

22 56 

26 8 

28 58 

31 30 

33*45' 




lit 

10 

3 5 

9 44 

13 58 

17 46 

21 11 

24 16 

27 1 

29 30 

31 44 

33*45' 

32® 5' 



12 

4 16 

8 14 

11 54 

15 16 

18 22 

21 11 

23 46 

26 8 

28 18 

30 17 

33*45' 

a 1 
1*. 

14 

3 40 

7 7 

10 22 

13 23 

16 11 

18 47 

21 11 

23 25 

25 34 

27 21 

29 10 

30 48 

ill 

16 

3 13 

6 17 

9 11 

11 54 

14 28 

16 51 

19 6 

21 11 

23 8 

24 59 

26 36 

28 18 

35 J J 

18 

2 55 

5 37 

8 14 

10 43 

13 4 

15 16 

17 22 

19 15 

21 11 

22 56 

24 35 

26 8 

a 

f 20 

2 29 

5 5 

7 28 

9 44 

11 54 

13 58 

15 55 

17 46 

19 32 

21 11 

22 46 

24 16 

'll} 

22 

2 23 

4 38 

6 50 

8 56 

10 56 

12 51 

14 42 

16 26 

18 6 

19 40 

21 11 

23 3 

3 -2 3 

24 

2 10 

4 16 

.6 17 

8 14 

10 6 

11 54 

13 38 

15 16 

16 51 

18 22 

19 56 

21 11 

1-33 

j 

26 

2 0 

3 57 

5 50 

7 39 

9 24 

11 5 

12 43 

14 16 

15 46 

17 12 

18 36 

19 55 

28 

1 52 

3 40 

5 36 

7 7 

8 47 

10 22 

11 54 

13 23 

14 49 

16 11 

17 31 

18 47 

J 

30 

1 43 

3 26 

5 5 

6 41 

8 14 

9 44 

11 11 

12 36 

13 58 

15 16 

16 33 

17 46 

e« | 

32 

1 38 

3 13 

4 47 

6 17 

7 45 

9 11 

10 34 

11 54 

13 12 

14 28 

15 41 

16 51 

55 - j 

34 

1 32 

3 2 

4 30 

5 56 

7 20 

8 41 

10 0 

11 16 

12 31 

13 43 

14 54 

16 8 

£** I 
| <■ a f 

36 

I 27 

2 55 

4 16 

5 37 

6 57 

8 14 

9 29 

M) 43 

11 54 

13 4 

14 11 

15 16 

38 

1 23 

2 43 

4 3 

5 20 

6 36 

7 50 

9 2 

10 12 

11 20 

12 27 

13 32 

14 28 

h°» 

40 

1 18 

2 29 

3 51 

| 

5 5 

6 17 

i 

7 28 

8 37 

9 44 

10 50 

11 54 

12 58 

13 58 
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ON MASTING SIIir8 


WIND AT 7 POINTS OH 78“ 45' 


VELOCITY OK SHIP. 



Velocity 
of Wind 
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24 
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3 
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I 
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0 

27 

47 

34 

10 

39®26 / 
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9 
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27 

24 
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36 

15 
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1 
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9 

G 

5 
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17 

1 

21 

51 

20 

11 

30 

3 

33 

31 

36 36 
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I 

i 


10 

5 

29 

10 

41 

15 

32 

19 

0 

24 

4 

27 

47 

31 

10 

34 10 

36 54 

39®26* 




i 


12 

4 

36 

9 

0 

13 

9 

17 

1 

20 

43 

24 

4 

27 

11 

30 3 

32 41 

36 

| 

37 “20' 

39*26 '| 


14 

3 
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7 

4G 

11 

24 

11 

52 

18 

8 

21 

12 

24 

4 
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33 

45 

35 

47 1 
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§ 3 ' 
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28 

G 

49 

10 
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24 4 
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30 

44 

32 

*1 j 
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5 
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48 
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5 

0 
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14 
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10 
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20 23 

22 
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4 

25 

48 
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2 

19 

4 

3G 

6 

49 

9 

0 

11 

7 

13 

9 

15 

8 
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20 
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22 

55 

24 

4 
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13 
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12 
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30 

i 
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27 
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WIND AT 8 POINTS OH 90“ • 
VELOCITY OF SHIP. 
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PROPORTIONS FOR MASTS, YARDS, etc.’ 


ON MASTING BOATS. 

10(5. In determining the lengths of masts &c., for boats, the relative pro- 
portions of the areas of their different sails is of little use, as boats are soon 
affected by an alteration of the stowage, &c.; there is also a great difference 
in the moments of sails of boats of the same size, and this frequently happens 
when they are similarly rigged, and employed for the same purposes. In the 
following Tables, therefore, the limits are taken from the greatest and 
smallest sails of those boats that are best rigged, and most fully approved of; 
and they give the same moment of sail, nearly, for every kind of rigying. 

10/. The sails of boats are subject to the same rules for placing the 
centre of effort, as those of vessels of the largest magnitude ; but as the 
effect of the. wind on a boat’s sails is very considerable, in comparison 
with its stability, and as they can be more easily taken in, the centre 
of effort must be so situated, that the boat may have a strong tendency to 
fly up in the wind, and so diminish its effect on the sails. It is, however, 
of little importance, that the form of the boat should be such as would en- 
sure their being ardent, since the quality of being ardent may be so easily 
procured, by varying the position of the stowage or sitters. 

108. The proportions in the following Tables, for the sizes of the sails 
in relation to the masts, yards, &c., are all taken as they were actually 
found in boats considered to be properly rigged, and with well-proportioned 
sails ; but those in general given are, for sprit-sails , for the fore leech 12 
inches less than the depth from the shivc at the mast-head to the gunwale, 
with one or two gore cloths ; or for the foot to have a proper spread for the 
sheet and head, to be for the fore.88, and for the main .8 of the foot, with each 
cloth gored from 12 to 14 inches. The head of the mizen has seldom more 
than a gore of 1 1 inches to each cloth, and the depth of the fore leech from 
the shive, is so much that it will only just clear the gunwale. In lug-sails , 
the head spreads the yard to about 4 incites of the cleats, and has about a 
6-inch gore to each cloth ; the fore leech has two or three gored cloths, 
and is generally § the length of the after leech ; the foot is gored to have 
a small sweep. Settee-sails spread the yard to about 6 inches of the cleats ; 
the leech is commonly f of the head, and the luff -J- of the leech, or to the 
reef with the first cloth gored to the nock. Lateen-sails have the same 
spread in relation to the yard as settees ; the heads of these sails commonly 
gore the breadth of the cloth, and the foot is cut square. The hoist of most 
sails for the main and fore are, at the mast, 12 inches less than the depth 
from the shive to the gunwale- Jibs have in general the leech 12 inches 
less than the depth from the shive to the gunwale, and the foot to spread 
the distance from the shive in the bowsprit or stem, to the mast. 
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Size and Positions of the Sails 


PROPORTIONS AND DIMENSIONS. 
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ON MASTING BOATS, ETC. 


Boats rigged as Bermuda Schooners y with short Gaffs . — Plate II., fig. 3/. 


DIMENSIONS or BOAT. 


DIMENSIONS OF MASTS AND GKAB IN TEEMS OK KNOWN QUANTITIES. 


Length 33 feet. 
Breadth 8 . 5 do. 

Known Quantities. 

Minimum. 

Maximum. 

Proportions. 

Dimension*. 



Species of Most and Gear. 

Proportions. 

Proportions. 



_ 

Length 


Length. 



No. dec. 

No. dec. 

No. dec. 

No. dee. 

Main-mast hounded 

Breadth of boat .... x 

2.72 

23.1 

31“ 

26.3 

Ditto pole 

Main- mast bounded x 

. 15 

3.4 

.15 

3.9 

Fore-mast hounded 

Main-mast x 

.95 

21.9 

.95 

24.9 

Ditto pole 

Fore-mast hounded . . x 

.15 

3.2 

.15 

3.7 

Main-gaff 

Length of boat x 

. 19 

6 1 

. 2 

6 . 4 

Fore-iraff 

Ma.in-im.fF x 

.9 

5 5 

. 9 

5.8 

Main-boom 

Length of the boat . . x 

.56 

17.9 

.7 

22.4 

Bowsprit 

Ditto x 

. 4 

12 8 

.43 

13.8 

Main-nist. from mid. 

Ditto x 







before 


before 


Fore ditto 

Ditto v 

.37 

10 8 

.34 

10.8 

Main-mast to rake 

Aft in a foot 

2 in 

2 in 

Fore do. do ! 

Ditto 



1 


1 

Area of load-wa. line! 







SIZE AND rOBlTION OK SAILS. 


Minimum. 


Jib 

Fore-sail 

Main-sail 


Maximum. 


head 

foot 

mast 

or 

bend 

leech 

area 

head 

foot 

mast 

or 

bend 

leech 

area 

feet 

feet 

feet 

feet 

feet 

feet 

feet 

feet 

feet 

feet 


12.0 

22.0 

17.5 

106 

• • • • 

11. 

19. 

14. 

79 

5.0 

15.0 

20.0 

23.2 

210 

5.0 

13.5 

16.5 

20. 

152 

5.6 

21.0 

21.2 

26.5 

283 

5.6 

17.0 

17.0 

22.5 

. 

228 


In relation to the 
water-line. 


area 


height 
of 
centre 


Jih 1 79 

Fore-sail 152 

Main- tail j 228 

Total ' 459 


c 

1 

9 

5 

c 


In relation to the middle 
of the length. 


x 7 8 = 616 
x 11.0 =1520 
xll.2 = 2553 


4689 


79 

152 

228 


459 


In relation to the In relation to the middle 
water-line | of the length 


distance 

from 

middle 

moment 

before 

I| 

S * 

area 

height 

of 

centre 

i 

8 

o 

S 

area 

distance 

from 

middle 

is 

£«£ 

a - 

m 

8e 

fi 

5 * 

x 16. 8 =1327 

• • • • 

106 

X 8.8 

= 932 

106 

x 17. 0 

= 1802 

.... • 

x 5 .6= 851 

.... 

210 

x 11.7 

= 2457 

210 

x 5.0 

= 1050 

.... ; 

x 7.0 = 

= 1590 

283 

x 12 5 

= 3537 

283 

X 7*5 

St 

21*2 

J 2178 

1596 

599 



599 


2852 

2122 


Height of centre | 
of effort above > 
the water-line ) | 


4689 

459 


10.2 height. 


Dist. of cent, of 
effort from mid 


°n 

id./ 


2178—1596 482 

=» — = 1.05 before. 

459 459 


6926 

■=11.55 = height. 

599 


2852—2122 7.10 

— = 1.2 before. 

599 599 
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On Luggers and Vessels of the Lateen Rig. (Plate I., figs. 14, 15, 21, 

22, 23.) 

The lugger possesses the advantages of having the least complicated 
rig, presenting the greatest surface of sail, with the least moment,* of 
having the surface of sail the least interrupted, and in consequence re- 
ceiving the whole effort of the wind, and of being trimmed, under all points 
of sailing, with the greatest facility. In order that these vessels may 
have the advantage of reducing and increasing the sail at pleasure, to the 
greatest extent, they have commonly two sets of sails, large and small. 
This mode of rigging, however, can afford but little support to the masts, 
without doing away with some of its best qualities ; for which reason, it 
would be dangerous to apply it to vessels of large dimensions. The lug- 
sail likewise requires the most delicate management, and, under some 
points of sailing, the greatest care and attention, from its liability to be 
taken aback. 

The lateen rig seems to have been preferred by the Greeks and Romans, 
and by most of the ancients who frequented the Mediterranean, where it 
is now in use, though much more common in the Levant. This mode of 
rigging does not present so great a surface of sail in relation to the moment, 
as the lug; but possesses advantages in light winds, when close-hauled. 
When sailing before the wind, and in a rough sea, it is the most disadvan- 
tageous of all sails ; and when by the wind, it is more liable to be taken 
aback than the common lug. 

The small support that can be given to the mast, and the great length oi 
the yards, which, under some circumstances, cause the sail to sag to lee- 
ward, and render this rig very inconvenient, and ill-suited for voyages ol 
any extent. 

The most complete rig of this description, is that of the xebec. It has 
in general three sails, with a fore-mast raking forward, and the mizen- 
mast aft, in order to extend the sail as much as possible. With the lateen 
is sometimes combined the square-sail, which is used when it is blowing 
hard, or whilst the vessel is scudding ; at which time a square main- 
top-sail is frequently set. 

The Spanish xebec has in general a lateen fore, w ith a square main- sail 
and rnizen ; the fore-mast, as is common in these vessels, raking forward. 


• The nearer the size of the head of the anils approaches the size of the foot, while the foot and 
area are constant, the less will the moment be in relation to the area ; and it wil 1 be seen, on ex- 
amination, that triangular sails, having the same area uud base os quadrangular tails, will have 
the highest centre of effort. 

i 2 
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ON MASTING LOGGERS, ETC. 


Xebecs have sometimes three sets of sails : for moderate weather, when 
the wind is aft, an extensive square- sail for the main, and sometimes for 
the fore-sail ; and when by the wind, large lateen sails ; and for bad 
weather, small lateen sails. 

The fore and main masts of these vessels are sometimes called block- 
masts, from their being short and square at the head. In the square of 
the mast-head are commonly fixed shives for the halyards. The shrouds 
of these vessels are set up as runners to cutters, that they may be shifted 
when the vessel goes about, and the yards are worked round the mast by 
parallels fixed to the yard, about one-third length of the yard from the 
weather- arm. The lee yard-arm is worked by braces, and supported by 
vangs near the mast, and the 'weather-arm by bow-lines, and the clue of 
the sails is extended by a sheet, as common to square-sails. 

The other vessels that may be considered as modifications of the lugger* 
and lateen, arc the galley, bugalet, felucca, pink, bark, settee, &c. ; but 
as the mode of rigging several of them is not common, a general de- 
scription is only given at the end. 


• Forfait, in his “Triiti Llementaire de la Mnure ties Ynisseuui," Cbnp. 111. and V., gives the 
following proportions for luggers and vessels of a lateen rig : 


LUGGERS. 

LATEEN. 

Uut, Top-mast, and Bowsprit. 

Masts and Top-masts. 


of U „ 
Breadth ) 3 „ 


In terms'] * 
of 

Length J 3 ” 


Masts. 

Top-masts. 

Bowsprit. 

Masts. 

Top- 

mast*- 

Main. Fore. 

Mizen. 

Main. 

Fore. 

XI izen. 

Main. 

Fore. XI izen. 

Main. 

3.60.1 3.176 
3.455' 2.750 
3.458 2.792 

1 

1 

2.313 

1.888 

2.291 

1.794 

1.091 

1.458 

1.470 

1.091 

1.208 

1.0 

2.794 

2.649 

2.708 

2.4 

2.4 

2.298 

2.3 , 1.333 
2.3 1 1.333 
1.915 galley 

1 

1 3.53 

YARDS AND BOOMS. 

YARDS. 

Lower Yards. 

Top-sail Yards. 

5 

S 

Lower Yards. 

Top~»ni, 

Main. 

Fore. 

Mizen. 

Main. 

Fore. 

M izen. 

Main. 

Fore. 

Mizen. 

Mails. 

.742 

. 573 
.650 

.661 

.454 

. 550 

.379 

.364 

.379 

.495 

.424 

.437 

.429 

.393 

.400 

.250 

.420 

.364 

.420 

1.017 

square 

.525 

.891 

.915 

.475 

.8 

.466 

.466 

galley 

-433 
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PROPORTIONS AND DIMENSIONS 


Cl 


Proportions for the Masts , Yards , fyc., for the Lugger and Lateen Rig. 

(Plate I., figs. 14, 15, 21, 22, 23.) 


Length. Breadth. 
E*- 1 ~ 45.0 ft. 10.75 ft. 
“**** X Ex. 2 - 77.0 ft. 22. 7 ft. 


PROPORTIONS IN TRRMS OK KNOWN 
QUANTITIES. 








| Ex. 3 — 38.6 ft. 11. 6 ft. 


LUGGER RIG. 

LATEEN RIG. 

Xebec . . Ex. 4 — 125.0 ft. 32. 0 ft. 








KNOWN 

QUANTITIES. 

Ex. 1. 

Ex. 2. 

Ex. 3. 

Ex. 4/ 

Ex. 5. 

Ex. 6. 

Lateen.. Ex. 5 — 125.0 ft. 32. Oft. 
Oalley . . Ex. 6 — 74-5 ft. 17.0ft. 








• 



a 




• I 

o St 

srxctxs or masts and gsax. 


a 

Lugger. 

Chasse 

Morcc. 

Xebec. 

° « g 
g *3 
2 s sr 
S.2 

RT* 
3 1 

houndtH t . ttTf t 

Breadth 

3. 024 

35 

3.87 

2.4 

2.4 

2.3 

5! sun-matt beaded 

Hounded length .. 
Main-most 

. 105 

. 1 

.076 

. 125 

.125 

.06 


.81 

• 77 

.63 

■ 95 

•95 

.83 

Fore-mast headed 

Hounded length .. 
Main-mast 

.054 

. 11 

. 12 

.116 

.116 

.06 

IHiver, or mizen-mast hounded 

.63 

.56 

— 

.6 

.6 

— 

Driver, or mizen-mast headed 

Hounded length . . 

•07 

. 08 

— 

. 1 

.1 

— 

M^in.t^p-niavt houniM t -t*. 

Main-mast 

.50 

.33 

— 

— 

.6 

— 

Main-tup-mast pole 

Hounded length . . 

.25 

.16 

— 

— 

.05 

— 

Fore-top-mast hounded 

Main-top-mast.. . . 
Hounded length . . 
Main-ton-mast. . . . 

.80 

.8 

— 

— 

— 

— 

Furc-top-mast pole 

Mizen- top- mast hounded 

— 

• 19 
.68 

- 


— 


| Mizen- top- mast pole 

Hounded length . . 
Fore-mast 

— 

.2 

— 

— - 

— 

— 

1 Bowsprit T rtT 

■ 98 

•B7 

— 



— 

Main*ysird * , , , , , . T 

Length 

.69 

• 7^4 

• 71 


.525 

— 

Furf-rard 

Main-yard ........ 

.84 

.860 

• 65 

_ 

•9 

— 

Miirn or driver- vard 

do. do... ...... 

. 51 

.51 

— 




Mftin lalM»n.ytrd , . 

I-ongth 


_ 

_ 

•96 

.88 

.9 


Main-yard 

•• 

— 

— 

•9 

.62 

.88 


do. do 




.45 


— 

Main top- tail- v*rd- - 

do. do 

• 83 

.06 

_ 





Fore ditto 

M ain-top-sail -yard . 
do. do 


-9 

— 

— 

_ 

— 

Mizen ditto. .. . ........... 


.57 

— 

— 



— 

Main-yard (’second) 

Main-yard (large).. 
Fore-yard (large). . 
Mizen -yard (large) 
Main-top-sail-yard 

(large) 

Length 

.84 

.8 

• 7 

— 

— 

— 

Fore- yard ditto 

Mizen -yard ditto 

.91 
• 7« 

.9 
• 7 


— 

— 

— 

Main-topsail- yard ditto 







.69 

• 7 

— 

— 

— 

— 


. 50 

.42 

— 

— 





do 

.45 

.45 






— 

...... M|| 

do 

.38 

.38 


_ 

— 




Length of yard .... 
do. do .... 


— 

— 

.0126 

.033 

— 

.0117 

.0234 

. . I Weather arm .... 

do. do 


— 


.014 

— 

.0104 

Fore-yard-arms { Ue m 

do. do 






.038 



.0234 

„■ , ( Weather arm ... . 

do. do 



— 

— 

.0136 

.0136 


Mizen -yard -arms { Ue „ m 

do. do 






.0343 

.0363 




do. do 

. 04 

.030 

.05 


.08 

__ 

Fore dfitto 

do. do 

. 04 

.030 

.08 

__ 

.081 




do. do 

. 04 

.033 






Main-top-sail- vard-arm 

do. do 

. 10 

. 100 



- - 

.13 

— 

Fcirr dif^n dittn . T . . 

do. do 

. 10 

. 100 









abaft. 

abaft. 




before. 

Main-mast from the middle 

Lcngrth on water-line 

.037 

. 4 

.04 

.000 

. 000 

.000 

.04 


.396 

. 4 

.407 

.407 

.407 

.41 

Mizen-mast or driver abaft the middle 

do. do. .... 

.444 

.396 


.407 



In 12 feet 

. 16 in. 

.12 in. 

.6 in. 

. 000 

.000 

.000 

• 


forward. 

forward. 

forward. 


do. ■•••••• 

. 10 in. 

• 6 iu. 

.3 in. 

. 28 in. 

.23 in. 

.12 in. 


aft. 

aft. 


do 

. 20 in. 
. 6 in. 
.24 

• 24 in. 



. 12 in. 

.12 in. 




do* • 

Breadth 

. 6 in. 




Main -mast below the load-water-line 

.25 

.26 

.23 

.23 

.21 

Fore-mast below the loud-water-line 

do 

.17 

. 15 

.17 

. 14 

.14 

.11 

Mizen-mast below the load- water-line 

do. • 

.09 

abaft. 

.08 

before. 

abaft. 

.04 

abaft. 

.04 

l>efore. 

before. 

Centre of effort from the middle of l 
the length of the water-line .... ) 

Length of water-line 

.024 

.037 

.19 

O 

O 

.09 

.004 

Height of the centre of effort above l 
the load-water-line t 

Breadth 

1.41 

1.6 

1.44 

1.3 

1.5 

1. 

A res of sail 

Area of load-water 









3. 8 

3.95 

1393 

3.44 

2.63 

2.11 

2.20. 

Moment of sail .................... 

do. do. .... 

88.5 

60 . 

103. 1 

110.8 

42.3 




lengths fur Lower-masts, Top-masts, and Bowsprits. 


G2 


ON MASTING LUGGERS, ETC. 
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ON MASTING LUGGERS, ETC. 
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(A) 


On Cutters , Schooners, fyc. 

Cutters possess advantages over other vessels, from the manner in 
which the surface of their sails is distributed. When their head sheets 
are let go, they come too with the greatest readiness ; and whilst they 
trim well, and the evolutions of the different sails are quickly made in 
working, they cannot be taken a-back, on which account they are ren- 
dered more safe. This rig cannot, however, be carried beyond certain 
limits, because of the size that would necessarily be given to one sail, 
which would not only make it difficult to support the mast, and work 
the sail, but dangerous and of less effect, on account of its sagging at the 
peak to leeward. 

Schooners have great superiority on a bow-line, and when the wind is 
large, their square sails may be used to great advantage, while they can be 
worked with few men. It is probable that their fore and aft, or Bermuda 
sails as they are frequently called, were substituted for lateen sails, on 
account of their being more effective when going free, and more conve- 
nient in tacking, and because this rig is not encumbered with large yards. 
Schooners, as vessels of war, have the advantage of cutters, in their 
greater number of sails, which renders them less liable to be disabled in 
time of action. The Bermuda schooner, or schooner with three masts, 
must, for the same reason, have a similar advantage over the common one. 
As these vessels, and especially cutters, have a much greater draught of 
water aft than they have forward, the mean direction of the water is 
brought abaft the middle of their lengths, and consequently the centre 
of effort of the sails must be much further aft in these than in other 
vessels. This causes them to work quickly, since by the centre of effort 
of the sails being aft, they come readily to the wind when in stays, and 
by the common centre of gravity being in general abaft the middle, 
their head-sails have more effect, and they readily pay off, consequently 
stay in a much smaller space, which constitutes the most desirable quali- 
ties of vessels of this rig. 

The ketch, koff, hourio, galliot, and shallop, arc modifications of this 
kind of rig. (See Desertion at the end.) 
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PROPORTIONS AND DIMENSIONS 
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Proportions for the Masts, Booms, b$c. of Cutters. 


) Ex. 1 . 
Yachts } Ex. 2. 

J Ex. 3. 
Revenne 1 Ex. 1. 
Cruisers I Ex: 2. 


Length. Breadth 
03. 1 ft. — 19.2 ft. 

57. 25ft. — 18.8 ft. 

58. 0 ft — 18.0 ft 
63. 7 ft. — 22.1 ft 
55.8 ft. — 18.5 ft. 


rkkcieb or gear. 


Main-mast hounded 

Main-mast headed 

Mixra-mast hounded 

Mirra-mast headed 

Mam-top-most hounded . . . 
Main-top-mast head or pole. 
Top-gallant-m&it hounded . 

Top-gallant-mast pole 

Miien-top-mast hounded . . . 
Miien-top-mast pole 


Man -boom 

Main-gaff to yawls 

Min-gaff to cutters 

Muen-boom 

Mum-gaff 

Bowsprit 

Outrigger to yawl 

Squsre-tail-yard 

Top-sail-yard 

Top- gallant -yard 

Muen or driver-yard to yawls . 

Square-sail -boom 

Gaff-top-sail-yard 

Ringtail boom 


Main-mast before the middle on the I 
water-line I 


Miten-mast abaft 

Main-mast to rake from the water-line 
Mum-matt to rake from the water-line 
Bo • sprit to stive from the water-line 
Main-mast below the loadwater-line . . 
Miira-matt below the loaduuter-line. . 
Bowsprit housed from the fore -part of i 
the stem I 

Centre of effort from the middle of) 

the length of the water-line I 

Height of centre of effort above the ( 

loadwater-line ) 

Area of sail 

Moment of sail 

Difference of draught of water excess aft 


raoroRTtoNs in terms ok known 

QUANTITIES. 



Yachts. 


>*. 

Revenue 

Cruiser#. 

KNOWN QUANTITIES, 

Cutter. 

Cutter. 

a S _. 

rC — ~ 

w ^ £ 

£ .2 - 

6 N 

O 

tih 

Cutter. 


Ex. 1. 

Ex. 2. 

Ex. 3 


Ex. 1. 

Ex. 2. 

Breadth extreme x 

3.34 

2.89 

2.91 

— 

2.63 

2.6 

Hounded length 

.2 

.23 

.21 

.7 

. *^0 

.23 

Main bounded 

— 

— 

• 9 



Hounded length 

— 

— 

. 12 

. 12 


— 

Main-mast hounded .. 

.69 

.61 

•71 


. 68 

. 60 

Hounded length 

.26 

.17 

. 18 


. 3 

.28 

Main-tnp-mu»t hounded 

— 

— 

— 



— 

Hounded length 

— 

— 

— 



— 

Main-top-mast hounded 

— 

— 

. 48 



— 

Hounded length 

— 

' 

. 16 




Length on deck 

.936 

.935 

. 5 

ofnlenictli 
to cleBr 
the misen. 

.92 

.87 

Length on deck 

— 

— 

— 

6. 6 



Main-boom 

•627 

• 647 

1.0 

— 

. 68 

.64 

Main-boom 

— 

— 

1.0 

— • 


— 

Main-gnff 

— 

— 

.5 

. 6 

— 

— 

Length on deck 

.825 

• 771 

. 8 


. 8 

■79 

Length on deck 

— 


— 

. 55 


— 

Length on deck 

. 8 

• 78 

. 8 

■— 

. 87 

. S4 

Square-sail-yard 

• 7 

.02 

• / 

— 

•72 

• 7 

Square- sail -yard 

.6 

.45 

.5 

— 

.51 

. 44 

Main-g.iff 

— 

— 

— 

• 7 

— 

— 

Squarc-sail-yard 

.58 

.52 

.50 

— 

.59 

.54 

Gaff 

.25 

.25 

. 25 

— 

.23 

.25 

Main-boom 

.6 

. 6 

— 

— 

.6 

. 5 

Length of water-line » 
taken from the fore ( 
part of the stem to ihe t 

.112 

.14 

. 125 

— 

. 13 

.101 

after part of the post / 
Ditto ditto 



. 395 

as the 
transom. 

— 


In 12 feet 

12 in. 

15 in. 

12 in. 

— 

14$ in. 

13 in 

In 12 feet 

— 

— 

13 

— 

— 

— 

In 12 feet 

73 

10 $ 

— 

— 

18 

to 

Breadth 

.31 

. 3 

. 31 

— 

.272 

. *.’69 

Brea 1th 

— 

— 

.41 

— 

— 

— 

Breadth 

.61 

. 53 

.1)5 



.65 

.60 

abaft. 

abaft. 

abaft. 

abaft. 

abaft. 

abaft. 

Length ol water-line . . 

. 0395 

. 03 it; 

. 0326 

— 

. 01 «; 

.017 

Breadth 

1.5 

1.45 

1.3 

— 

127 

1.20 

Areaof load water section 

3.2 

3. 55 

3.3 

— 

3. 50 

3 5 

Arcaoflo ulw.i ter section 

89- 1 

, 91.4 

88.6 

— 

97- 7 

95. 2 


54 in. 

1 33 in. 

15 in. 

— 

05 in. 

24. 0 


• The alteration that takes place in the position and area of sail, by altering a cutter to a yawl, may be *ccn in the 
following example, as Uken from a cutter of 85 tons, before and after the alteration. 

AS A CUTTER. 


Area 

Main-sail 1566 

Kr. re-sail 36/ 

Jib (second) 541 

Total area 2474 

Height of centre of effort. . . 


Height Moment 
x 2Q.4 = 46040 

X 20.0 = "340 

X 19.5 = 10549 


63929 

2471 


63929 


= 25.8. 


Distance 
from rniddlo 
x 14.8 

x 13 7 

x 32 8 


Moment 

abaft 

23177 


Moment 

before 

5023 

17731 


23177 


22754 


from the middle 


A YAWL. 


Area 

Main-sail 1211 

Mizen 754 

Fore-sail 307 

Jib (second) 641 

Total area .... 2903 

Height of centre of effort. . . 


Height 

30.7 

20.1 

20.0 

19.5 


Moment 
381 IS 
15167 
7340 
10549 


7 1 109 


71 109 
2903 


= 24.3. 


Distance 
from middle 
10.2 
45.5 

13.7 

32. 8 


X 

X 

X 

X 


Distance of 
from the 


middle 


r 


24/ 

4 

Moment 

Moment 

abaft 

before 

12061 

— 

34334 

— 

— 

50/3 

— 

17731 

46997 

22754 

1 46997- 

22754 


= H 


abaft 


?903 


Thu example is made with the large muen ; the small muen was .85 the large at the head, wath a drop of .9 the 


T ACI1TS AS CUTTERS. f ' ESVINOI COTTERS 


ON MASTING CUTTERS, ETC 
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Lengths for Lower-masts, and Top-masts. 
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See observations and examples after Cutters. 


PKOrOItTIONS AND DIMENSIONS 
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Lengths of Bowsprits, Booms , Gaffs , and Yards. 



• The dimensions and proportions in the Tables for Revenue Cruisers, are given after a com- 
parison made on several of this class of vessels that were considered, according to the idea 
of the most experienced cutter sailors, to have been the best masted ; but we find their dimen- 
sions considerably short of the yachts. 
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ON MASTING CUTTER8, KTC. 
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Example l it the *bort or winter bowtptit ; Example 3 is the nearest to what it commonly given. 


YACHTS RIGGED AS CUTTERS. 


PROPORTIONS AND DIMENSIONS 
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• We find a great difference in the lengths of main-booms when compared with the length of the vessel; this is owing to the position of the 
masts, as several yachts have their masts very far aft, while the lengths here arc determined with the masts placed as given in the proportions. 


ON MASTING SCHOONERS 



Proportions for Masts , Yards , Booms , tfc. of Schooners. 


Length. Breadth. 

Ketch 78.9 ft. 21.0 ft. 

Schooner, three muu 78.7 ft. 21.0 ft. 
Ditto, hrig for. Ex. 1. 110.0 ft. 25.0 ft. 
Ditto ditto, Ex. 2. 102.5 ft. 25.8 ft. 

Ditto common 00 0 ft. 24.0 ft. 

Ditto Bermuda, Ex. 1.05.0 ft. 2-1 -7 ft. 
Ditto ditto, Ex. 2. 94.7 ft. 24.0 ft. 

KNOWN 

QUANTITIKS. 

M ain-mxnt hounded 

Breadth 

Main-mast headed 

Hounded length .... 
Main-mast hounded ... 
Hounded length 

Fore-mast hounded 

Korr-mant headed , t T 

Mizcn-must bounded 

Main-mast hounded.... 
Hounded length .... 
Breadth 

.Mixrn-uiO-tt beaded 

Maiu-top-most hounded... t . .. 

Muin-top-inaat pole 

Hounded length .... 
Main-top-mt. hounded 
Hounded It ngth 

F< re-top- masl hounded 

Forc-top-mast headed _ _ . 

Mucn-top-m*ut hounded 


Muon -top-mast pole 

Hounded length 

Fore-top-gallant-mast hounded 

Breadth . ..“ 

Fore- top- gallant-mast pole 

Hounded length 

Bowsprit 

1 ore-iuast 

Fore- yard 

Length 

Forc-top-sail-yard 

Fore-yard 

Fore- tup-gallaut- yard 

Ditto .. 

Fore royal-yard 

Top-ga lant-yard .... 
Isrnirth 

Square- sad- yard 

.Main-top- sail -yard 

Main-top-gallant-yard 

Square -sail- yard 

Ditto 

Main-boom 

Length 


Boom 

Fore- pa tr 

Main-gaff 


Ditto t 

Miten or driver-boom 

Length 

Cross-jack - yard 

Fore-yard 

Mizcn-top-aail-yard 

Cross -jack yard 

Bowsprit 

Flying jib-boom, before jib-boom.* •• 
Swinging ditto 

Jib-boom 

Fore - yard 

Ilingtail ditto 

Length 

Square -sail ditto 

Ditto 

Fore-gaff 

Length 

Driver -gaff 


Mnin>mait from the middle 

Length ofwater-linc . . 

Fore- mast before ditto 

Muon -mast abaft ditto 


Miiin-mrut to rake 








Main-mast below the load- water-line 
Fore-most below the load-water-line 
Misen-most below the load-water-line 
Centre of effort from the middle of ( 
the length of the water-line . . . . ) 
Height of the centre of effort above j 
the load-water-line 1 




Length on water-line 

Breadth x 

Area of load-water 1 

section j 

Ditto x 


Bowsprit housed fom the fore part | 

Difference of draught of water, \ 
excess aft j 

Breadth 




raoromTioxs in tebmi or known 

Ut'ANTITIKS. 



Schooners. 

Schooners. 








C 

S3 

Brig forward. 

j 

Bermuda. 









HS 

I Ex. 

2 Ex. 


1 Ex. 

3 Ex. 





o 



27 

2. 79 

3. II 

3. 1 

2.61 

2.75 

2.M 

.193 

. 1 

. 13 

1.3 

.12 

.13 

.13 

— 

• 95 

.734 

.61 

92 

97 

.91 

— 

. 1 

.193 

. 193 

.12 

.13 

.13 

.7 

• 74 

— 

— 

— 

— 

— 

. 16 

. 1 

— 


— 


_ 

1.4 

.25 

1. 1 

1.2 

.83 

1.0 

99 

. 156 

.31 

.43 

.43 

.5 

.5 

52 

— 

-92 

1.08 

1.2 

»o 

.9 

1 .0 

— 

.31 

. 156 

.156 

.5 

.5 

-54 

.8 

.9 

— 

— 

— 

— 

— 

.16 

.24 

— 

— 

— 

— 

_ 

.8 

— 

.77 

.79 

— 

_ 

— 

.66 

— 

.55 

.55 

— 




.72 

.35 

.55 

.7 

.49 

.45 

A 

.68 

.5 

.575 

.61 

.572 

.48 

•56 

.7 

.7 

.736 

.764 

.71 

.747 


.461 

.48 

.574 

.66 

.458 

.483 

.422 

— 

— 

.8 

.7 

— 

— 

— 

— 

.5 

.44 

.57 

.52 

.44 

.47 

— 

.607 

.75 

.64 

•77 

.75 

.64 

— 

— 

.48 

.46 

.5 

.48 

• 46 

— 

.226 

.586 

.6 

.7 

.66 

■68 

— 

— 

• 5«6 

.72 

.53 

44 

48 

— 

1.06 

1.0 

1 .0 

.73 

1.0 

■ 10 

— 

9 

— 


— 

•• 

— 

.44 

.39 

— 

— 

— 

— 

— 

.56 

— 

— 

— 

— 

— 

— 

.7 

— 

— 



— 

mmm 


.6 

.97 

1.21 

— 

.87 

1.3 

i.l 

— 

.4 

.4 

mmm 

— 

— 

— 

— 

.5 

.68 

.68 

— 

— 

— 

— 

.21 

— 


mmm 

— 

— 

— 

.22 

— 

— 

A 

.37 

.44 

.4 

— 

— 

— 

— 

— 

— 

.59 

— 

— 

— 

— 

— 

— 

before 

abaft 

abaft 





.11 

.033 

.11 

.107 

.046 

.108 

.n»4 

— 

.295 

.3 

.294 

.338 

.279 

41 

.395 

.366 

— 


— 

— 

— 

12 in. 

27 in. 

33 in. 

28 in. 

24 in. 

24 in. 

33 in. 

— 

24 in. 

28 in. 

18 in. 

15 in. 

16 in. 

36 ta. 

18in. 

30 in. 

— 


— 

— 

— 

36 in. 

22 in. 

36 in. 

33 in. 

34 in. 

24 in 

331a. 

.32 

.227 

.26 

.3 

.26 

.31 

.31 

.3 

.17 

.22 

.217 

.22 

27 

41 

— 

.232 

— 

— 

— 

— 

— 

.042 

.0065 

.0163 

.015 

.02 

.023 

•015 

174 

1.539 

1.72 

1 .6 

1.5 

1 A 

1 46 

4.7 

4 . 944 

4.59 

4.62 

3.63 

3 54 

3.61 

172.5 

164.4 

204. 

96. 

138.0 

128.6 

133 4 

.5 

.33 

.35 

.407 

.46 

.441 

■45 

9 in. 

36 in. 

24 in. 

28 in 

12 IB. 

24 in. 

48 tn. 


Digitized by Google 


BERMUDA SCHOONER. I COMMON SCHOONER 


PROPORTIONS AND DIMENSIONS 


73 


Lengths of Lower-masts, Top-masts, Bowsprits, and Jib-booms. 
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Lengths of Lower-masts, Top-masts , Top-gallant-masts, Bowsprits, and Jib-booms. 
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ON MASTING SCHOONERS, ETC. 
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ON MASTING LUGGERS, ETC. 


Rigged as Brig Forward and Schooner Aft . 
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28.60 

21.45 

13.72 

25.41 , 

66 

38.67 

22.27 

22.27 

37.95 

27.93 

16.02 

12.81 

29.04 

21.78 

13. 93 

25.8 

67 

39.26 

22.6 

22.6 

38.52 

28.35 

16.26 

13.0 

29.48 

22.11 

14.14 

26. 19 

• 68 

39. M 

22.94 

22.94 

39.1 

28.77 

16.5 

13.2 

29.92 

22.44 

14.36 

26.58 

6) 

40.43 

23.28 

23.28 

39.67 

29.19 

16.75 

13.39 

30.36 

22.77 

14.57 

26.97 

70 

41.02 

23.62 

23.62 

40. 25 

29. 62 

16.99 

13. 58 

30.80 

23.1 

14.78 

27.37 1 

71 

41.6 

23. 95 

23.95 

40.82 

30.04 

17.23 

13.77 

31.24 

23.43 

14.99 

27.76 

72 

42.19 

24.29 

24.29 

41.4 

30.46 

17.47 

13. 97 

31.68 

23.76 

15.2 

28.15 

73 

42.77 

24.63 

24.63 

41.97 

30.89 

17.71 

14.16 

32.12 

24.09 

15.41 

28.54 

74 

43.36 

24.96 

24.96 

42.55 

31.31 

17.96 

14.35 

32.56 

24.42 

15.62 

28. 93 

75 

43.95 

25.3 

25.3 

43.12 

31 . 73 

18.2 

14.55 

33.0 

24.75 

15.83 

29.32 

76 

44.53 

25.64 

25.64 

43.7 

32.16 

18.44 

14.74 

33.44 

25.08 

16.04 

29.71 

77 

4 -.12 

25.97 

25.97 

44.27 

32.58 

18.68 

14.93 

33.88 

25.41 

16.25 

30.1 

78 

45 . 7 

26.31 

26.31 

44.85 

33.0 

18.92 

15.13 

34.32 

25.74 

16.47 

30.49 

7‘J 

46.29 

26.65 

26.65 

45.42 

33.42 

19.17 

15.32 

34.76 

26.07 

16.68 

30.88 

80 

46.88 

26.99 

26.99 

46.0 

33.85 

19.41 

15.51 

35.2 

26.4 

16.89 

31.28 

81 

47.46 

27.32 

27.32 

46.57 

34.27 

19.65 

15.7 

35.64 

26.73 

17.1 

31.67 

82 

48.05 

27.66 

27.66 

47.15 

34.69 

19.89 

15.9 

36.08 

27.06 

17.31 

32.06 

83 

48.63 

28.0 

28.0 

47.72 

35.12 

20.13 

16.09 

36.52 

27.39 

17.52 

32.45 

84 

49.22 

28.33 

28.33 

48.3 

35.54 

20.38 

16.28 

36.96 

27.72 

17.73 

32.84 

85 

49.81 

28.67 

28.67 

48.87 

35.96 

20.62 

16.48 

37.4 

28.05 

17.94 

33.23 

86 

50.39 

29.01 

29.01 

49.45 

36.39 

20.86 

16.67 

37.84 

28.38 

18.15 

33.62 

87 

50.98 

29.34 

29.34 

50.02 

36.81 

21.1 

16.86 

38.28 

28.71 

18.36 

34.01 

88 

51.56 

29.68 

29. 68 

50.6 

37.23 

21.34 

17.06 

38.72 

29.04 

18.58 

34.4 

89 

52.15 

30.02 

30.02 

51.17 

37.65 

21 .59 

17.25 

39.16 

29.37 

18.79 

34 . 79 

90 

52.74 

30.36 

30.36 

i 51.75 

38.08 

21.83 

17.44 

39.6 

29.7 

19.0 

35.19 

91 

53.32 

30.69 

30.69 

| 52.32 

38.5 

22.07 

17.63 

40.04 

30.03 

19.21 

35.58 

92 

53.91 

! 31.03 

31.03 

52.9 

38.92 

22.31 

17.83 

40.48 

30.36 

19.42 

35.97 

93 

54.49 

i 31.37 

31.37 

i 53.47 

39.35 

22.55 

18.02 

40.92 

30.69 

19.63 

36.36 

94 

55.08 

31.7 

31.7 

: 54.05 

39.77 

22.8 

18.21 

41.36 

31.02 

19.84 

36.75 

95 

55.67 

32.04 

32.04 

: 54.62 

40.19 

23.04 

18.41 

41.8 

31 .35 

20.05 

37.14 

96 

56.25 

32.38 

32.38 

; 55.2 

40.62 

23.28 

18.6 

42.24 

31.68 

20.26 

37.53 

97 

56.84 

j 32.71 

32.71 

1 55.77 

41.04 

23.52 

18.79 

42.68 

32.01 

20.47 

37.92 

98 

57.42 

33.05 

33.05 

1 56.35 

41.46 

23.76 

18.9 

43.12 

32.34 

20.69 

38.31 

99 

58.01 

33 . 39 

33.39 

! 57.92 

41.88 

24.01 

19.18 

43.56 

32.67 

20.9 

38.7 

100 

58.6 

33.73 

33.73 

j 57.5 

42.31 

24.25 

19.37 

44.0 

33.0 

21.11 

39.1 

101 

59.18 

34.06 

34 . 06 

58.07 

42.73 

' 24.47 

19.56 

44.44 

33.33 

21.32 

39.49 | 

102 

59.77 

34.4 

34.4 

; 58.65 

43.15 

24 . 73 

19.76 

44.88 

33.66 

21.53 

39.88 

103 

60.35 

34 . 74 

34.74 

] 59.22 

43.58 

24.97 

19.95 

45.32 

33.99 

21.74 

40.27 

104 

60.94 

! 35.07 

35.07 

i 59.8 

14.0 

25.22 

20.14 

45.76 

34.30 

21.95 

40.66 

105 

61.53 

1 35.41 

35.41 

60.37 

44.42 

25.46 

20.34 

46.2 

34.65 

22.16 

41 .05 

106 

62.11 

35.75 

35.75 

; 60.95 

44.85 

25.7 

20.53 

46.64 

34.98 

22.37 

41.44 j 

107 

62.7 

| 36.08 

36.08 

61.52 

45.25 

25.94 

20.72 

47.08 

35.31 

22.58 

41.83 

108 

63.28 

36.42 

36.42 

62.1 

45.67 

26.18 

20.92 

47.52 

35.64 

22.8 

42.22 

109 

63.87 

36.76 

36.76 

62.67 

46.09 

26.43 

> 21.11 

47.96 

35.97 

23.01 

42.61 

no 

64.46 

37.1 

37.1 

63.25 

46.52 

26.67 

j 21.3 

48.4 

36.3 

23.22 

43.01 
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Rigged as Brig Forward and Schooner Aft . 


SECOND EXAMPLE. 



GArrs. 


FORE- 

YARDS. 


MAIN-YARDS. 


1 

3 

1 

a 

c 

a 

2 










• 

m 

V 

> 

w 

O 

M 

% 

c 

J 

Main. 

Fore. 

Lower. 

— 

1 

L 

£ 

Top-gallant. 

Royal. 

Square-sail. 

Top- sail. 

L 

Top-gallant. 

Swing Boon 

44 

36.0 

21.24 

21.24 

30.0 

22.92 

15.12 

10-58 

28.2 

18.05 

12.97 

20.4 

45 

36.6 

21.59 

21.59 

30.5 

23.3 

15-37 

10-76 

28.67 

18.35 

13.18 

20.74 

46 

37.2 

21.94 

21.94 

31.0 

23.68 

15-63 

10.93 

29-14 

18.65 

13.4 

21.08 

47 

37.8 

22.3 

22.3 

31.5 

24.06 

15-88 

11-11 

29.61 

18.95 

13.62 

21.42 

48 

38.4 

22.65 

22.65 

32.0 

24.44 

16-13 

11.28 

30.08 

19-25 

13.83 

21.76 

49 

39.0 

23.01 

23.01 

32.5 

24.83 

16.38 

11.46 

30.55 

19.55 

14.05 

22.1 

50 

39.6 

23.36 

23.36 

33.0 

25.21 

16-63 

11-64 

31.02 

19.85 

14.26 

22.44 

51 

40.2 

23.71 

23.71 

33.5 

25.59 

16-89 

11-81 

31.49 

20.15 

14.48 | 

22.76 

52 

40.8 

24.04 

24.04 

34.0 

25.97 

17-14 

11-99 

31.96 

20.45 

14.7 

23.12 

53 

41.4 

24.42 

24.42 

34.5 

26.35 

17-39 

12.16 

32.43 

20.75 

14.91 

23.46 

54 

42.0 

24.78 

24.78 

35.0 

26.74 

17-64 

12.34 

32-9 

21.05 

15.13 

23.8 

55 

42.6 

25.13 

25-13 

35.5 

27.12 

17-89 

12.52 

33-37 

21-35 

15.34 

24.14 

56 

43.2 

25.48 

25.48 

36.0 

27.5 

18-15 

12-69 

33-84 

21.65 

15.56 

24.48 

57 

43.8 

25.84 

25.84 

36.5 

27.88 

18-4 

12-87 

34-31 

21.95 

15.78 

24.82 

58 

44.4 

26.19 

26.19 

37.0 

28.26 

18-65 

13-04 

34-78 

22-25 

15.99 

25.16 

59 

45.0 

26.55 

26.55 

37.5 

28.65 

18-9 

13.22 

35-25 

22-55 

16.21 

25.5 

60 

45.6 

26.9 

26.9 

38.0 

29.03 

19-15 

13-4 

35-72 

22-85 

16.42 

25.84 

61 

46.2 

27.25 

27.25 

38.5 

29.41 

19-41 

13-57 

36-19 

23-15 

16.64 

26.18 

62 

46.8 

27.61 

27.61 

39.0 

29.79 

19-66 

13-75 

36-66 

23-45 

16.36 

26.52 

63 

474 

27.96 

27.96 

39.5 

30.17 

19-91 

13-92 

37.13 

23-75 

17-07 

26.86 

64 

48.0 

28.32 

28.32 

40.0 

30.56 

20-16 

14-1 

37-6 

24-05 

17.29 

27-2 

65 

48.6 

28.67 

28.67 

40.5 

30.94 

20-41 

14-28 

38-07 

24-35 

17.5 

27.54 

66 

49.2 

29.02 

29.02 

41.0 

31.32 

20-67 

14-45 

38-54 

24-65 

17-72 

27.88 

67 

49.8 

29.38 

29.38 

41.5 

31.7 

20.92 

14-63 

39-01 

24-95 

17.94 

28.22 

68 

50.4 

29.73 

29.73 

42.0 

32.08 

21.17 

14-8 

39-48 

v 5 • 25 

18-15 

28.56 

69 

51.0 

30.09 

30.09 

42.5 

32.47 

21.42 

14-98 

39-95 

25-55 

18.37 

28.9 

70 

51.6 

30.44 

30.44 

43.0 

32.85 

21.67 

15-16 

40-42 

25-85 

18.58 

29.24 

71 

52.2 

30.79 

30.79 

43.5 

33.23 

21.93 

15-33 

40-89 

26.15 

18.8 

29.58 

72 

52.8 

31.15 

31.15 

44.0 

33.61 

22.18 

15-51 

41-36 

26.45 

19.02 

29.92 

73 

53.4 

31.5 

31.5 

44.5 

33.99 

22.43 

15.68 

41-83 

26.75 

19-23 

30.26 

74 

54.0 

31.86 

31.86 

45.0 

34.38 

22.68 

15-86 

42-3 

27.05 

19-45 

30.6 

75 

54.6 

32.21 

32.21 

45.5 

34.76 

22.93 

16-04 

42-77 

27.35 

19.66 

30.94 

76 

55.2 

32.56 

32.56 

46.0 

35.14 

23.19 

16-21 

43-24 

27-65 

19-88 

31.28 

77 

55.8 

32.92 

32.92 

46.5 

35.52 

23.44 

16-39 

43-71 

27.95 

20.1 

31.62 

78 

56.4 

33.27 

33.27 

47.0 

35.9 

23.69 

16-56 

44.18 

28.25 

20-31 

31.96 

79 

57.0 

33.63 

33.63 

47.5 

36.29 

23.94 

16-74 

44 - 65 

28 • 55 

20-53 

32.3 

80 

57.6 

33.98 

33.98 

48.0 

36.67 

24.19 

16.92 

45-12 

28-85 

20-74 

32.64 

81 

58-2 

34.33 

34.33 

48.5 

37.05 

24.45 

17-09 

45-39 

29.15 

20-96 

32.98 

82 

58-8 

34.69 

34.69 

49.0 

37.43 

24.7 

17-27 

46-06 

29-45 

21-18 

33.32 

83 

59.4 

35.04 

35.04 

49.5 

37.81 

24.95 

17-4 

46-53 

29-75 

21-39 

33.66 

84 

60.0 

35.4 

35.4 

50.0 

38.2 

25.2 

17-62 

47-0 

30.05 

21.61 

34.0 

85 

60.6 

35.75 

35.75 

50.5 

38.58 

25.45 

17-8 

47-47 

30.35 

21.82 

34.34 

86 

61.2 

36.1 

36.1 

51.0 

38.96 

25.71 

17-97 

47-94 

30.65 

22 04 

34.68 

87 

61.8 

36.46 

36.46 

51.5 

39.34 

25.96 

18-15 

48-41 

30.95 

22-26 

35.02 

88 

62.4 

36.81 

36.81 

52.0 

39.72 

26.21 

18-32 

48-88 

31.25 

22-47 

35.36 

89 

63.0 

37.17 

37.17 

52.5 

40.11 

26.46 

18-5 

49-35 

31.55 

22-69 

35.7 

90 

63.6 

37.52 

37.52 

53.0 

40.49 

26.71 

18.68 

49-82 

31.85 

22-9 

36.04 

91 

64.2 

37.87 

37.87 

53.5 

40.87 

26.97 

18.85 

50-29 

32.15 

23-12 

36.38 

92 

64.8 

38.23 

38.23 

54.0 

41.25 

27.22 

19.03 

50-76 

32.45 

23-34 

36.72 

93 

65.4 

38.58 

38.58 

54.5 

41.63 

27.44 

19.2 

51-23 

32.75 

23-55 

37.06 

94 

66.0 

38.94 

38.94 

55.0 

42.02 

27.72 

19.39 

51-7 

33.05 

23-77 

37.4 

95 

66.6 

39.30 

39.28 

55.5 

42.41 

28.1 

19.56 

52-2 

33-3 

24.0 

37.8 
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ON MASTING CUTTERS, ETC. 


From the great difference we find in the masting of yachts as cutters, 
in relation to the length and breadth, a difficulty arises in deciding on 
the best proportions in terms of these simple elements. In Example 1, 
we have the masting when carried to the extreme, and applied to those 
yachts only that must have been extremely stiff, to have stood properly 
under their canvas. Example 2 will be found to come the nearest to 
the common masting, and to those vessels that have been considered to 
have the best-proportioned sails, and of which the following are exam- 
ples : 


Table : — Giving the Dimensions and the Proportions of Masting of several 

Yachts rigged as Cutters 


OWNERS. 

NAMES. 

Tonnage. 

Length on deck. 

Breadth extreme. 

Proportions of masts 
to breadth. 

Lowcr-mt. 

Top-masts. 

Bowsprit. 

Boom. 

J 


Hounded 

length. 

Headed. 

Hounded. 

Pole. 

_ • 
O 

"E 

■ 

• i 

T5 1 
* 

1* 

Si 

Cm 

T. 




lcet. 

feet. 

prop. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet 

T. A. Smith, Esq 

Menia .. . 

176 

77- 8 

23 .2 x 

2.87 = 

66.6 

14. 

45. 

9. 

59 4 

59. 

41. 

59- 

J. Masse, Esq 

Miranda 

147 

71.8 

22. x 

2.86 = 

63. 

13. 

41.5 

10.25 

56. 

56. 

43. 

53. 

Earl of Belfast 

Louisa .. 

140 

69. 75 

21.75x ja. 87- 

62.5 

13.5 

41. 

12. 

56. 

66. 

41. 

56. 

; Marquis of Anglesey.. 

Pearl .... 

113 

64.9 

19. 54 x ;2.86 = 

57. 

12. 

38.25 

6. 75 

50. 75 

59 25 

38.25 

— 

i Earl L>e Grey 

Nautilus 

103 

63. 1 

192 x 

3.46 = 

66.5 

11.75 

39. 

8. 

59-5 

62. 

43. 

— 

Earl of Ilrhester 

Petrel .. 

85 

57.1 

19. 1 X a. 9 = 

55.5 

12. 

375 

8. 

48. 75 

53. 

34. 

48. 

Tender 

Emerald 

86 

57.25 

18.8 x 2.84 = 

53.4 

12.3 

36. 75 

6.3 

44.75 

55.3 

35.75 

45 

i Charles Pratt, Esq .... 

Psyche . . 

26 

36. 

13. x 

3. 15 = 

41. 

8. 

26. 

4. 

28. 

36.5 

24.5 

S3- 

Captain Corry 

Phoebe .. 

37 

42. 75 

14. 16 x 

2.82 = 

39 . 9 

8. 

30. 

3. 

28. 

39. 

25. 

34- 


Examples of Ketches and Schooners. 

In the mode of rigging as a ketch, we find the moment of sail con- 
siderably greater than that commonly given to vessels of any other rig. 
In a ketch that was taken as an example, the moment of sail, when 
compared with a brig, was found to be nearly one quarter more, which 
appears to be occasioned by those vessels having the body of sail on one 
taunt-mast, as may be seen by the following example. In another example 
that was taken when the breadth was 23 and the length 75 feet, the length 
of the main-mast hounded was 62 feet, and the lower-yard 52 feet, which 
gave a mast 9 feet, and a yard 1 1 feet, longer than is commonly given to 
ships of the same dimensions. 
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Area and Moment of Sail of a Ketch. 


Height of centre of effort 1 *^567 
above the water-line ..j 


=36.12 



Arcs. 

Heigh*. 

Moment. 

1 

' 

Area. 

Distance. 

1 Moment 
before. 

Moment 

abaft. 

Jib 

594 x 

32 = 

19008— 

594 x 

57 = 

33858 


Sbiv fnrr>-s:iil 

495 x 

24 «= 

11880 


40 t= 

19800 


Course 

1605 x 

25 = 

40125— 

1605 x 

7 = 

11235 

• « 

Top-sail 

1133 x 

55 = 

62315— 

1 133 x 

5 = 

5665 

• • 

• 

Top-gallant-sail 

464 x 

79 = 

36656— 

464 x 

3 = 

1392 

• • 

Fore and aft fore-sail 

1138 x 

28 = 

31864— 

1138 x 

11 = 


12518 

Miien top-sail 

406 x 


18676— 

40 fj x 

20 = 


8)20 

Driver 

741 x 

23 = 

17043 — 

741 x 

40 = 


29640 





Total 

6576 


237567 

6576 


71950 

50278 


Centre of effort before! 71950 — 50278 

the mid. of wa.-line ( = 3.29 

; 6576 


The dimensions*given in the tables for the common schooner are those 
most approved of ; but in some vessels of this rig, they are found to ex- 
ceed those in the table, from y 1 ^ to In schooners of the American or 
Bermudean rig, we find great difference in the proportions of their several 
spars, in terms of their length and breadth, especially in their fore-masts, 
which are frequently nearly equal to the main, with considerably more 
rake. The following example is one that was taken in forming the pro- 
portions given : 


Area and Moment of Sail of a Schooner. 



Area. 

Height. 

Moment. 

Area. 

Distance. 

Jib 


29 = 

25346— 

874 x 

56 = 

Fore stay-sail 

432 x 

22 = 

9504— 

432 x 

32 = 

Square fore-top-sail 

865 x 

62 = 

53630— 

865 x 

15 = 

Fnrp-sntl 

1391 x 

30 = 

41730 — 

1391 x 

4A = 

Main-sail 

2177 x 

31 = 

67487— 

2177 x 

37 « 

Total 

j 

5739 


197697 




Moment 

before. 

Moment 

abaft. 

| 

48741 

• • 

13824 


12975 

• • 

6259 

• • 

“ 1 

80549 

81802 

80549 


Height of centre of effort! , 


above the water-line . . 


J 57.' 


=34.4 


39 


,, . r «• .i r *) 81802 — 80549 

Centre of effort before ( — > oi 

the mid.of wat.-line ( 5739 


M 
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On Masting of Brigs. 

Brigs, as vessels of war, appear to have taken the place of cutters, 
when the latter were extended to such dimensions as rendered them 
unsafe and inconvenient, and when their spars were beyond the sire to 
which the necessary support could be given. 

To vessels of a certain capacity in the commercial navy, this rig is 
well adapted, as the whole surface of sail is divided into a greater number 
of parts, and can be more easily worked by a smaller number of men 
than the fore-and-aft rig j but it is not desirable in vessels of war, 
as speed and safety are in them of the highest importance ; for which 
reason, this rig should not be applied to vessels that are too small. 

When this rig is applied to vessels of considerable force, it is found 
to be particularly disadvantageous, especially in time of action ; and the 
great encumbrance of tops, ropes, &c., that must be employed to support 
the different yards, masts, &c., makes it less suitable for small vessels than 
a less complicated rig. 

Vessels with two or three Bermudean masts, within certain limits, have 
many advantages over the brig, because greater area of sail can be ob- 
tained with less moment (see Tables); and by suppressing the tops, 
caps, &c., they are not only improved in sailing on a wind, but the mo- 
ments of the weights aloft being reduced, less ballast will be required, 
and the vessel’s qualities improved. * 

The limits to which Bermudean sails may be carried, are best deter- 
mined by experience, or by taking the size of the main-sails of cutters 
that can be worked with ease, without the wear and tear being increased 
beyond the ordinary course, and to which proper support can be given, 
as a maximum ; while Bermudeans are thus coufined within the limits 
that experience points out, they must have great advantage over the more 
complex rig, where the sails are multiplied beyond what is necessary. 

When brigs are altered to ships, if we give them the same position of 
sail as that commonly given to ships, without considering the form, it is most 


• In a comparison made on the different modes of rigging, it was found, that the comparative 
areas in relation to the moments were 



Area. 

Moment. 

For brigs 


— - 247645 

Two-mast schooners .... 


— 247924 

Three-mast schooners . . . . 


— 247694 


In the brig, the jib, courses, top-sails, top-gallant-suils, and fore and aft main sails were taken ; 
in the sclioouers, jib, fore and aft sails, and square fore-top-sail. 
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probable the best disposition will not be obtained ; since this class of vessels 
was originally derived from the cutter ; and, in most cases, in their con- 
struction the same form has continued to be preserved, and consequently 
requires that the position of their sails should assimilate to it. The 
projector of the old 18-gun brigs, appears to have followed the same 
rule in the construction of these vessels, for we find the proportion of their 
breadth, in relation to their length, is considerably greater than that com- 
monly given to ships ; while, from the form of their body, they have a 
much greater difference of draught of water, with the excess aft ; with 
this form, however, approaching that of the cutter, they have their sails 
suitably disposed, with the centre of effort much further aft than is common 
to ships. In ships, as usually constructed and rigged, the centre of effort 
is never nearer the middle than . 038 the length of the water-line ; and 
the after-moment to the fore is seldom more than . // to 1 ; whereas, in 
the 18-gun brigs, it is not more than .026 of the length of the water-line 
before the middle, with the after moment to the fore as . 83 to I ; and with 
this dispositionof sail they were found to carry aproper helm, and work well. 
To produce the same effects, therefore, when converted into a ship, we must 
continue the same relative positions of the sails, or a proper equilibrium will 
not be preserved, nor the necessary qualities of working maintained. To 
alter the trim to carry a proper helm, from the mean resultant of the water 
passing so far a ft, on account of the fineness of this part of the body, they 
must he brought nearer to an even keel ; by such an alteration, the centre 
of gravity would pass very far forward ; this, from the increased angular 
inertia, must cause the body to plunge more heavily, while it must lessen 
the effect of the head-sails in working the ship. 

In the brigs, that the sails may produce their proper effect and be in a 
proper relation to the body, we find the masts are further aft than in 
ships; the main-mast is, in general, .Id/ abaft, and the fore-mast .331 
before the middle of the water-line; while ships seldom exceed, for the 
main, .07 the length abaft, and the fore is frequently .34 before the middle 
of the water-line; and in the alteration from a brig to a ship, the position, 
as in the brig, must not be much varied from, since the body is formed 
for a brig, and it will be found that the moment of the sails on the 
mizen-mast will not exceed that of the fore and aft main-sail, in the brig, 
more than j, while the sails, placed as in a ship, would be much less 
effective. 
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ON MASTING BRIGS. 


Tables showing the Proportions for the lengths of Masts , Yards , Arc., with 
the position of the Masts and Sails , as given to Brigs. 


SPECIES or OCAR, ETC. 


KNOWN QUANTITIES. 


Main-mast hounded 

Main-mast headed 

Pore-mast hounded 

Fore-mast headed 

Main-top mast hounded .... 

Main-top-mast headed 

Fore- top-mast hounded .... 

Fore-top- mast headed 

Main-top- gallant-mast hound. 
Main- top-gallant-mast pole. . 
Fore-top-gallant-mast hound. 

Fore- top -gallant-mast headed 

Bowsprit 

Jib-boom 

Flying jib-boom 

Main-yard 

Fore-yard 

Main-top-sail-yard 

Main-top-gallant-yard .... 

Main-royal-yard 

Fore-top-sail-yard 

Fore-top-gallant-yard 

Fore-royal -yard 

Sprit-sail-yard 

Main-boom 

Main-gaff 

Try-sail-gaff 

Fore-try-sail-gaff 

Swing-booms 

Main-mast abaft the middle. . 

Fore-mast before the middle. 


Main-mast to rake 

Fore-mast to rake 

Bowsprit to stive 

Main-most below the load- ' 

water-line 

Fore-mast below the load- 

water-line 

Bowsprit housed from the 
fore part of the stem . . 
Centre of effort from the ' 
middle of the length. . . . 
Height of centre of effort. . .’. 
Area of sail 


Moment of sail 


.?} 


Difference of draught 

water excess aft 

length on deck 

Breadth extreme 

Relation of the moment of 
sail before the middle 
the moment abaft 


Breadth x 

Hounded length . . . . x 
Main-most hounded x 
Hounded length. .. . x 

Breadth x 

Hounded length . . . . x 
Main-top-mt.hound. x 
Hounded length.. . . x 

Breadth x 

Hounded length . . . . x 
Main-top- gallant- 1 
mast hounded . J * 
Hounded length . . . . x 
Fore-mast hounded x 

Bowsprit x 

Jib-boom * 

Length 

Main-yard 

Main-yard 

Main -yard 

Main-top-gallant . . x 
Main-top-sail-yard. . x 
Main-top-gallt.-yard x 
Main-royal-yard .. x 
Maiu-top-sail-yard x 

Length x 

Main-boom x 

Gaff x 

Gaff x 

Lower yards x 

Length on the 
water-line .. 
Length on the 
water-line . . 

In 12 feet x 

In 12 feet x 

In 12 feet x 

Breadth x 

Breadth x 

Breadth x 

Length of water-line x 

Breadth x 

Area of loadwater 

section 

Area of loadwater 
section ........ 

Length of waler-line x 


- x 


- x 




Fore to the after as 1 to 


PKOPOBTION IN TEEMS OP 
KNOWN QUANTITIES- 


Brigs of War. 


Yacht *. 


First 

Example . 

Second 

Example . 

Swedish . 

at 

Brig *. 

1.93 

| 1.91 

1.85 

2 . 0 

.1933 

. 1933 

.161 

. 1933 

. 87 ft 

1 .855 

.894 

.88 

.1933 

. 1933 

.18 

.1933 

1.13 

I 1. 126 

1.07 

1 . 12 

.1585 

. 1585 

. 159 

. 1585 

.945 

1 1.0 

1.0 

1.0 

. 1585 

. 158 

. 159 

. 1585 

.765 

.722 

.704 

.76 

. 75 

.734 

.606 

.546 

1.0 

1.0 

1.0 

1.0 

.75 

1 .734 

.606 

.546 

.886 

j .9 

.92 

.83 

.62 

.75 

.711 

. 8 

1.22 

| 1.2 

.984 

1 . 0 

.546 

.53 

.547 

.524 

1.000 

1.0 

1.0 

1 . 0 

.769 

.78 

.74 

.8 

.492 

.55 

.48 

.536 

.712 

.7 

.61 

.77 

1.0 

1.00 

1.0 

1.0 

1.0 

1.00 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

— 

1.0 

.58 

.56 

.54 

.562 

. 586 

.59 

.577 

. 59 

.3 

.3 

— 

— 

.5 

.5 

_ 

. 1 

.6 

.6 

— 

.6 

. 147 

.138 

.150 

.144 

.331 

.323 

.309 

.323 

10 in. 

9 in. 

11 in. 

10 in. 

3 in. 

2 in. 

3 in. 

2$ in. 

51 in. 

48 in. 

51 in. 

52 in. 

.245 

.255 

.28 

.31 

.2 

.224 

.24 

.3 

.5 

.53 

.5 

.5 

.026 

.0334 

.025 

.053 

1.5 

1.54 

1.51 

1.51 

3.74 

3.73 

3.56 

3.52 

175.8 

141. 1 

159.6 

111.4 

.035 

.011 

.03 

.01 

100 feet . 

90 . 

107.7 

78.2 

30.5 

24.5 

29.6 

21.0 

.83 

.79 

.84 

„ 

*' * 
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On Masting Ships. 

Tiie system of sails is the most complicated in ships, on account of the 
number of masts, &c., and the mode of support ; but so long as the sur- 
face of sail is not too limited, nor the dimensions of the vessel too small, 
in relation to the appendages which this system requires, its complication 
rather adds to its excellence than otherwise, by affording a facility for 
repairing damages, whether received accidentally or in action.. 

This system enables us to give that firmness to the masts of large ships, 
which the great pressure of the sails renders necessary. The sails are so 
divided as to be managed with the greater ease, and can be increased or 
diminished to any desirable extent. 

The equalizing of the masts and yards appears to possess some advan- 
tages, as it respects simplicity, and the convenience of replacing damages. 

It has long had many advocates ; and in France we find that, as far back 
as the year 1 /66, a ship was fitted, as an experiment, with the fore and 
main masts alike ; but to obtain all the advantages this offers, the fore and 
main yards must be alike, so that the top-sails may be used for each other 
indiscriminately \ for if the top-masts &c., only are considered, and not the 
sails, most of the advantages may be obtained by giving them the same 
diameters. To make the fore and main yards alike, and still to maintain 
equal bend for the courses, the fore-yard must be lengthened as much as 
the main-yard is shortened. But this presents some practical disadvan- * 
tages; for, in order to bring down the fore-tack, as at present, the fore- 
sail was made considerably smaller at the foot, than at the bend or head ; 
whereas, if the fore-sail were as broad at the foot as the main- sail, the 
fore-mast must be carried aft ; which arrangement will render the yards 
more liable to lock, and the sails less effective, and very probably prevent 
the ship from properly working, or make it plunge heavily. 

As to the relation that the top-masts should bear to the lower-masts, it 
is desirable that they should be as long as circumstances will admit, while 
they can be struck with ease ; for it is under the top-sails that many im- 
portant evolutions are made, especially in time of action ; and though they 
may not be so easily worked as when they are small and the courses 
large, yet this disadvantage is trifling when compared with the advantages 
which ships of war experience from their being large. 

In placing the masts of ships, they may be varied in their disposition by 
being more separated or concentrated, while the centre of effort of sails may 
remain in its proper place, in relation to the form, and the masts may be 
bodily further forward or aft than their proper disposition, and still by vary- 
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ON MASTING SHIPS. 


ing the draught of water, and bringing the ship more or less by the stern, 
we may obtain a proper helm ; but it is only to certain limits that this 
can be carried, for the best effect to be produced ; for in one case we 
effect the proper working of the ship (36), and, in the other, the angular 
inertia is increased, from which cause the ship may become uneasy ; and 
constant experience proves, that when the masts have been placed beyond 
the prescribed limits, these have been the consequences, and especially 
with the fore-mast, as producing the most influence in working the ship : 
through its action on the body when heavily pressed, the fore-mast has 
seldom been carried forward to exceed .4 the length of the water-line 
from the middle, but it has been necessary to shift it aft j and it has seldom 
been placed nearer to the middle than .34 the length of the water-line, 
but it has been found necessary to carry it forward, when the common 
proportion of sail is placed upon it. In some of the American ships, 
these limits have been exceeded, by the fore-mast being placed at .34 
before, and then the main .10 the length of the water-line abaft the 
middle ; but it will be found that their form assimilates to the brig, and 
consequently requires such a disposition. Greater limits may be given 
in placing the main-mast, as we find it varies, in ships that have been 
properly masted, from .05 to .079 the length of the water-line abaft the 
middle, without bad consequences ; however, on comparing the after mo- 
ments, it would appear that some of the ships from which this data has 
been obtained, would be improved, if their main-masts were further aft. 

In the length of the lower- yards, we are confined within certain limits, 
to prevent inconvenience in working them ; and while the top-sail and 
top-gallant-yards may be increased without this inconvenience, and ad- 
vantages may be obtained by having them as long as possible, to get an 
increased area under the same moment, it would still be dangerous to 
extend them too far, since there would be difficulty in giving proper sup- 
port to their masts. 

In English ships, the main-yard is seldom to a greater extent than .55, 
top -sail-yards .44, and top-gallant-yards .28 of the length of the deck ; 
in Swedish ships, the main-yards .56, top-sail-yards .41, and top-gallant- 
yards .3 of the length ; and in French ships, main-yards .57, top-sail .41, 
and top-gallant .29 of the length, with the fore-yards seldom exceeding 
from .89 to .9 the main : much to exceed these proportions, whatever 
may be the stability of the body, as it regards the lower-yards, would be 
to lessen the effect of the wind on the sails, and as it respects the upper- 
yards, to endanger their having the proper support. 

The proportions given in the following Tables will show the limits as* 
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derived from several ships of each class that have been known to answer 
well, as to the proportions of their masts and yards, and as regards the 
pow er and position of sail. 

These Tables are formed from the lengths and breadths of such ships of 
each rate, as from experience are found to have their masts and yards well 
proportioned, according to these elements, and may be considered useful 
to consult, in fixing the masts, yards, &c., of new classes of ships. In 
many cases, the masts and yards thus determined, without forming any 
other comparison, may answer ; but in some cases it would be dangerous, 
and in others, if no important evil should result, yet the best possible 
effects may not be produced. In these Tables, the first column show's 
the length or breadth of the ship, and the others the lengths of the masts, 
yards, &c., in feet and decimal parts. The whole of the proportions and 
lengths of masts, yards, &c., in the Tables, as given for ships, brigs, cut- 
ters, &c., are drawn out from ships as they were actually masted ; but in 
masting ships it may be well to consult the supplementary Tables at the 
end, as giving proportions better defined. When it is required to deter- 
mine the given length of mast from the lengths given in hounding, they 
will require to be multiplied, for lower-masts, by 1.1612 ; for top-masts, 
by 1.125; and for top-gallant-masts, by 1.108. 

The advantages attending our having different classes of masts and 
yards for convenience and simplicity, and for readily supplying ships of 
different rates, would, from the difference in the relative length and 
breadth of different ships, in each rate, prevent their general use ; how- 
ever, from what has been before shown, as to the necessity of the proper 
proportions, in relation to the hull, to produce the greatest degree of 
excellence, and as to the limits that it would be dangerous to exceed, we 
should, in appropriating the classes of masts to the different rates, endea- 
vour to bring them as near the Table as the different circumstances will 
admit, while we attend to the form ; as we have experience on our side, 
to show their suitability to the dimensions of the hull. 

To obtain the advantages of bringing ships under different establish- 
ments, as at present regulated, it becomes frequently necessary either to 
make a sacrifice, by a loss of power in the masts or yards, or to carry 
them beyond the proper limits. In the largest class of frigates, to pre- 
serve the establishment of the 64-gun ship, we find that, while the masts 
are nearly in the proper terms of the breadth, the yards are considerably 
too short for the length ; as these ships, w 7 hile they are nearly the same 
breadth as the old 64’s, are from 13 to 16 feet longer ; which w r ould allow 
of their having five or six feet more main-yard, to bring them in the 
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same terms of the length of the common 74 or old G4, the yards of which 
ships have been found to be well proportioned. In this case, therefore, 
by preserving the establishment, we lose a considerable' power of sail, 
which, by comparing stabilities, does not appear necessary ; but, on the 
contrary, the decrease of top weight, and the action of the wind on the 
higher top side of the 74 and 64, give a further advantage to the frigate. 
Again : To preserve the establishment of the 46 and 42-gun frigates, it 
appears that some of these ships, with 20 inches less breadth, have the 
same length of mast ; and that others, with the same breadth, have masts 
two feet more hounded, occasioned by the difference of the relative length 
and breadth. From these and other examples that might be given, it 
appears that to preserve the establishments, it is likely that, while some 
ships are under-masted, others are over-masted; thus, while we pre- 
serve the convenience, we do not obtain the best effects. In some de- 
gree, by having separate classes for the masts and yards, and having the 
supply defined under certain limits of their length and breadth, a good 
classification may be observed ; but it would be more consistent, and the 
best effect would be produced, by having a classification of mast, yard, 
and sails, with the moment given for each set, which should be selected 
by the moment being in a certain relation to the stability of the body. 
See Tables of Moments and Stabilities, in Appendix (1) at the end. 


/• 


N 


\w : 


o \ 


* r + 


Digitized by Google 


PROPORTIONS AND DIMENSIONS 


93 


Table : — Shotting the Proportions for the Lengths of Masts, Yards , $•<?., as 

given to Ships of different Classes. 
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r * 
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PH pH pH *— * p- • 
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*«W 

S§wP»S^S«oS S'-WOmSioSo X Cl to OXO O Q> o »o 
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PROPORTIONS AND DIMENSIONS. 95 

CORVETTES. 

Lengths of Lower -masts. Top-masts , Top- gallant -masts, Bowsprits , 

Jib-booms , and Flying Jib-booms. 


•mooq-qif 8at£(£ 


•raooq-qjf 


•judn.ttojj 


rtOa«CO>»OION»'tO<CNJl»>HK« 




^oiiOif)OK;oi.'!OinOino’i«»rtio 


ftooHHNMnnt^oinw'OMN®® 




H 

■ 

< 

a 

• 

H 

T. 

-1 

J 

< 

O 


o 

H 


'a 

•opd 

®-»«ifl®®OM'J - -£N®H«inN®OM 

jlc 

f-* r-^ f-* fH f-* f — * fH r-H rH a-b »— < r-* r»^ 

•papunoji 

Clint'.OCl^» i r'.31ClTrt>.3lClT«'.3li-i-^'tO 

x x co -i" tj< tt -f *»■ o »n in irj to •© so to *>. »** •>. 

^ F-* I—H ^-i F— * f— « F-H f-H F-« F-< F— • f-H F-* F-H F— • F-* F-4 ^ 

a 

£ 

•»Pd 

NOftmN®N'«'X®^«a®'Hnio®^ 
c4rocococoro**r < *T'*fTp40 40 40 iovciovovDt>* 

fH f*« fH f-* f-4 fH fH fN fN M f-H f^ fH f— » f^ fH 

•papunoH 

O«'J®«®®Nifl®-<i0® ( H^rsO1 | K 

K l» l> l> » ® CD rl 3> 31 o o c ^ ^ W N ci 

Main 

•aioj 

N^NO«iflNO«in®on®®>-i') , <a3i 

-*'ii-FiOiniOintdtotot3»'^«'^t^*>.xxxx 

r* H H FH f-*f— «f-Mf-«f-^f— »f-«f—<^H^F-1f— iF-iF-i »— « 

•papunon 

®N'j®««OFtso^NH^SHin®ft 

od^lo^^oo^ — fh ^ co r. f f *r »o 

FH F- ^ M -M M M M M ?J M ^ ^ 




O 

H 



•papeajl 

a 


.a 


s 

’papnno)] 


■papraji 

€> 

ft* 


O 

Cm 

•papunoji 

Main. 

•papnoH 


•popunou 


IS 

Is 

00 

31 

oi 

© 

F^ 


CM 

X 

CO 


o 

to 

VO 

Is 

X 

X 

31 

cj 

x 

X 

X 

GO 

*r 

■*r 



<*r 

•o* 

-f 

•r 




■^T 


O" 

3> 

w 

00 

<N 

to 

M 

© 

O 

-r 

o 

X 

K 

Cl 

•o 


X 

o 

*T 

X 

« 

T 


40 

*n 

VO 

VC 

K 

r>* 

Is 

00 

CC 


c*> 

o 

o 



r-< 

04 

04 

04 

04 

Cl 

Cl 

04 

04 

04 

04 

04 

Cl 

04 

Cl 

•A 

X 

CO 

X 

X 

m 

VO 

K 

00 

3% 

O 


F"H 

04 

X 


*^r 

40 

VO 

Is 

X 

04 

o 

F“« 

TT 

Tf 

** 

^5* 

•*r 

40 

40 

O 

X 

40 

Hi 

40 

X 

•o 

o 

40 

40 

VO 

vd 

vc 


K 

Cl 

X 

X 

o 

^5* 

o 

40 

F— 1 


04 

Is 

X 

X 


04 

40 

oi 

o 

o 



04 

'M 

x 

M* 

-T 

•n 

4.0 

to 

•o 

K 

t « 

CO 

X 

C4 

OI 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CO 

X 

CO 

X 

X 

X 

X 

G? 

Cl 

X 

■*f 

40 

VC 

K 

X 

3i 

o 


Cl 

X 

•J* 

Hi 

to 

N 

X 

31 

o 

•n 

© 

© 

40 

© 

© 

JO 

in 

to 

to 

to 

to 

to 

» ^ 

to 

to 

to 

VC 

u 

cc 

-1* 

© 

VO 

X 

3% 

in 

cn 

X 

^}* 

— 

Is 

X 

3> 

to 

04 

X 

•o 

-I 

oi 

GO 

~r 

1* 

© 

© 

X 


K 

CO 

3> 

cr> 

c 

o 


04 

04 

CO 

-r 


co 

GO 

•A 

CO 

GC 

CO 

X 

X 

CO 

CO 

CO 



*T 

-T 

'T 




c 

B 


•P’P«H 


•papunojj 


«*.‘!»®®C(N«'»®N®0>-iN't<nN® 

«>1 1 >! «>I x x cd ad x cd so 3 I ci 3^ oi oi 31 oi 


Nifl^NOJiN(o^®rto®iMn®fior> 


lOVNxanoHMn^ininiesngtoo 


H 

* 

< 

S 

M 

W 

is 

c 

j 


•pap«3H 


^•0®CHMiON®ONT|'inN5lM«>f« 


a 

£ 


•popunojj 


poptajl 





r»-j.<ouain‘n»n»nininiOinintotototo'3'o 


•^aasi-MinsftF-rtiniN^rHcjrtix® 




JO 


-i 


3 


•popunon 


•dps 

»uot«uauii(j 


•qjJuyX 

oq> »s - »mip»MiT 

am uai)A ‘mpvajQ 



NNNKNtNKr>NKNSNNN'-0®0’-0 


n-fin®N®®o-N®-ri.v<ON®®o« 


©•n©in©in©io©»n©in©»n©in©in© 
k k ® x si cd d c ^ r- ■>) N rd ^ 'i' *>■ *o id <d 


•qjijuaq aqi 

tV «t qiptDJii aqi uaq.\\ ‘qipBajy 


oifioicoifloinoiooinoinoifloiflc 


®®Sl®00>i-MNrt®'f'!'>nirt®®l'» 


Digitized by Google 


9 (> ON MASTING CUTTERS, ETC. 

CORVETTES. 

( Continued.) 

Lengths of Lower-masts , Top-masts , Top-gallant-masts y Bowsprits , 

Jib-booms , awe? Flying Jib-booms. 
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SWEDISH CORVETTE. 


PROPORTIONS AND DIMENSIONS. 

CORVETTE S — {Continued . ) 

Lengths of Lower-masts , Top-masts , Top-gal hnt -masts, Bowsprits , 
Jib-boomSy and Flying Jib-booms . 
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ON MASTING CORVETTES 


CORVETTE S— {Continued.) 
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CORVETTE S— {Continued.) 
Lengths of Yards and Booms. 
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ON MA8T1NO CORVETTES 


CORVETTE S — ( Continued.) 
Lengths of Yards and Booms. 
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ON MASTING FRIGATES 


FRIGATES. 

Lengths of Lower-masts, Top-masts, Top- gallant -masts, Bowsprits, Jib, 

and Flying Jib-booms . 
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FRIGATE S — ( Continued .) 


Lengths of Yards and Booms. 

FIRST EXAMPLE. 



SECOND EXAMPLE. 
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ON MASTING FRIGATES 


FRI GATES [Continued .) — Lengths of Yards , Booms , fyc. 

THIRD EXAMPLE. 
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FOURTH EXAMPLE. 
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23.852.458.1 

26.0 52.8 38.5 

26.1 >3.1'56.8 
26.3:33.4 57.1 
> 6.4 53.7 37.4 
> 6 . 434.0 57.7 

26.754.3.38.1 
>6.9 54.7 .38.5 

27.1 55.058.8 

7.2 .35.3 39.1 
27.4 .3.3.61.3*. 5( 
>7.6 53.9 59.8 
27.7l.36.2Wt.l 
27.9 36. 5 A0. 31 
28.0 >6.8 60.8 
:8.2 57. 1 61.1 
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FRIGATE S— {Continued.) 

Lengths of Lower -masts, Top-masts, Top- gallant -masts, Bowsprits, Jib, 

and Flying Jib-booms. 
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ON MASTING FRIGATES 


FRIGATE S — {Continued.) 

Lengths of Lou er-masts , Top-masts , Top-gallant-masts, Bowsprits , 
Jib-booms , and Flying Jib-booms. 
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TWO -DECK SHIPS. 

Length of Lower-masts , Top-masts , Top-gallant-masts , Bowsprits , 

booms , cwfif Flying Jib-booms. 







N 

NT 


04 

O 

C-l 

04 to X 

X 

X 

X 

© 

K 


p"H 

X 

• 

raooq-qif-SutXjji 

e n 

-r 

tO 

to 



X 

04 

X 

© 


CM 

CM 

X 

-J* 

-r 




in 

sO 

•o 

m 

o 

to 

to 

ftC 

lO 

X 

VO 

*c 

X X X 

VO 

'O 




x 

© 

to 

O 

»o 

o 

to 

o 

to 

r“i 

X 


VO 


X 


X 


•uiooq-qif 

vo I-*! 

»>. X X 

04 04 

o 

o 



C-l 

CM X X 


NT 




-T 


t 

■*T 



I* 

to 

SO 

in 

X 

X 

o 

X 

in 

m 

•n 




QO 

to 

CM 

04 to CO 


to 

X 

o 

In* 


© 

N 


-t 

X 


■juun\uj[ 

CM X 

"T 

T 

to to to 

X 

Oi 

Oi 

O 



CM 

X 

X 




x 

to 

VO 

VO 

to 

o 

VC 

VO 

VO 

VO 

VO 

In* 

In* 

In* 

In. 

u 

In. 




— 

CO to to 

00 o 

r- 

Miotfi 

X 

o 

— 

m 


X 

X 


• 


x 

to to 

x 

to to to 

to 

VO 

X 

VO 

In* 

K 

In* 

In. 

1^ 

In 


Jj 











— • 

P"H 








3 


CM 

•tj" to 

04 

fH 

CO to 

u 

Oi 

CM 


VO 

X 

o 

X 

m 

In 

• 


•papanoy 

O 

o 

© o 






Ct| 

OI 

CM 

CM X 

m 

p*^ 

X 

b 



CM 

(M 

CM 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

di 

OI 

< 



t— t X X 

Cs CO 

o 

CM 

VO 

X 

Oi 

pH 

cn 

X 

In 

X 

© 

X 


®1°<I 

co 

TO 

00 

CO 

CO 

Oi 

04 

Oi 

Oi 

Oi 


© 

© 

© 

O 



b 

X 

S 


fH 


^■H 






rH 



CM 

CM 

Cl 

CM 

CM 

CM 

< 

•1 

1 


<M 

nT 

N 

04 

F— M 

-r 

VO 

X 


X 

VO 

X 

r*H 

X 

X 

X 

© 

i 

M 


a popuno|[ 

nT 

*T 

NT 

NT 

to 

UC 

to 

*c 

•o 

*o 

X 

X 

1^ 

In* 

»N* 

In. 

30 

0 



CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 




0P50 

K 

04 

CM 

rr to 

Oi 


X X 

00 

© 

CM 

X 

In 

► 


•ajoj 

P-I 



_5 


M 

CM 

Ol 

CM 

X 

•r 

VV 

m -9* 



T 


i 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

C>J 

CM 

CM 

oi 

CM 

CM 

CM 

CM 

CM 


S 



**T 

K 

o 

CO 

•o 

04 

CM 

to 

X 

_ 


In* 

© 

X 

X 

Oi 



■papanoH 

CO CO CO 

Oi 


04 

04 O 

o 

o 




Cl 

CM 

CM 

CM 




CM 

CM 

CM 

CM 

CM 

CM 

CM 

X 

X 

X 

X 

XXX 

?n 

X 

m 



•papmil 

(M 

CO 

NT 

»T 


X 

VO 

In* 

00 

X 

Oi 

o 

© 

- 

CM 

cm m 


a 

v 


to 

to 

to to to 

to 

to 

to 

X 

VO 

X 

N 

In. 

In* 

In* 

In* 

In 


•9 

s 


Oi 

NT 

00 

CM 

K 


to 

o 

*r 

X 

X 

t>* 

CM 

X 

© 

*n 

X 



-papunou 

x © 

o 



CM 

CM 

CO 

X 


— 


m 


.<** 

vo 

VO 





'-r 

-r 

-r 

~T 



Tf 

-r 


-r 


•r 

— 


T 

^T 

«• 

b 


•papuoii 

h* x 

to 

N 00 

X 

04 

o 


CM 

X X 


vn 

*o 

In 

In* 

< 

7t 

t 


N N 

u 

N 

N 


N 

X 

X X 

X 

X X 

X 

X 

X 

X 

• 

£ 


x x x 

C0 

00 


04 


Oi 


X 

X 

o 

^n 

o 

»n 

O 

O 


•pjpunoH 


















f> 



In 

00 

<X) 

Oi 

CT O 

o 


•— 

CM 

oi m 

•r 


•n 

in 

vd 




nt 

-T 

T 

-T 


•o 

»o 

»o 


»n 

X 

X 

»n 

X 

»n 

m 

X 



*pap«3H 

X 

*n 

to 

c>. oo 

av 

o 


CM X 


X 

X 

In. In* 

X 

Oi 


1 


00 

00 

00 

00 

X 

oo 

cv 

Oi 

Oi 

Oi 

X 

Oi 

Oi 

Oi 

v< 

Oi 

X 


a 


CO 

Oi 

to 

o 

to 

CM 

X 


o 

X 

CM 

30 


Oi 

in 


In 



'papunojf 

nt 


»n 

to 

VC 

fs 

N 

30 

Oi 

oi 

o 

© 



cm cn 

m 




m 

iC 

m 

»o 

to 

iC 

O 

to 

o 

X 

X 

* 

X 

VC 

VO 

'O 

•o 




N 

9) 

© 


CM CO 


tO 

l>* 

X 

Oi 

© 


O) 


X 

-c 


• 

•popoaH 

o 

o 










Cl 

CM 

CM 

CM 

CM 

CM 


0 

O 











pH 









3 


r-* 

00 

to 

CM 

X 


CM 

Oi 

iO 

oi 

Oi 

X 

CM 

Oi VC 

X 

Oi 



•papunog 

oi 

N CO 


-r 

*o 

X 

VO 

K X 

X 

Oi 

o 

o 


CM 

CM 




VC 

vo 

VO 

to 

to 


VO 

X 

vO 

VO 

VO 

~ 

In* 

I'. 

t>* 

In* 

In 

m 

b 



to 

K 

Oi 

— 

CO 


to 

X 

Oi 

— 

X 

*1* 

VO 

30 

X 

— 

X 

m 

< 



x 

to 

in 


to 

VC 

VO 

VO 

VO In! 

Is 

In* 

In* 

In* 

l>* 

OD 

X 

* 

s 



















• 

M 

o 


x 

n in 


CO 

CM 

o 

04 X 

In 

VC 

■M* 

X CM 


© 

X 

r 


•pspunoH 

d 


CM 

co 

-r 

to 

to 

to 

X 


© 


CM 

X 

T 

NT 

O 



00 

00 

30 

00 

00 

oo 

30 

X 

X 

30 

X 

Oi 

X 

X 

X 


X 




co x 

In 


— 

CO 

to 

VO 

X o 

CM 

-r x 

30 

X 

— 

X 



•papran 

N 

in 

K 

K 

X 

ao 

X 

X 

30 

Oi 

X 

X 

X 

X 

X 

© 

© 


0 

•a 





*— < 








HH 




CM 

CM 


a 


u 

K 

« - 



X 

to 



"T 

-T 

*p 

X 

X 

X 

M 

CM 



•popunou 

o> 

o 

— « 

CM 

CO 


.o 

•o 

X 

X © 


CM 

X 

T 

•d 




oc 

Oi 



C7> 

3^ 

Oi 

Oi 


Oi 

Oi 

o 

© 

© 

© 

© 

© 


d 


X 

55 

a 

O 

>* 

H 

~ 

o 

u 


a 


X 

X 

< 


JO 


•dtq«; 

•uoumtuifi 


qiHitsi aq» lx, • 
«! qip»*iq aqj 
ujq » mp«.un 


OX©X©X©XOX©X©XOX© 

tO«NNX*?i5i6d--N!j!«5{i5^ 


•! 


•qi8aaj aqj g • 

<np«jjq aqj uaq. qipeajg 


XOXOXOXOXOXOX©XOX 
'f0*0‘0tooi0ioio^io»n*o*c>c x x 


®«®!*5Z«00 


X 

In 

r>^ x cb x 

X 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

In CM In CM 

X X 

OC 

X 

X 

© 

© 


pf. 


NT 

NT 

m 

m 

in 

X 

© 

X 

X 

CM 

© 

In 

NT 

X 

X 

© 

r-q 

CM 

CM 

X 

X X 

In 

IN 

In 

In 

In 

X 

X 

Oi 

- 

X 

NT 

X 

in 

in 

m 

X 

X 

X X 

vo 

Oi 

hh 

NT 

In 

X 

CM 

cn 

X 

NT 

•T 

nT 

NT 

id 

CM 

CM 

•'l 

CM 

CM 

CM 

CM 

- 

X X 

In 

X 

- 

X 

Oi 

X 

X 

Oi 

X © 

© 






CM 

CM 

© 

X 

VO 

X 

CM 

in 

X 

X 

Oi 


Oi 

o 

© 

O 

CM 

CM 

CM 

CM 

X 

?n 

X 

o 

CM 

NT 

In 

X 

— 

CO 





pm* 

CM 

-M 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

X 

CM 

in 

X 

CM VC 

X 

CM 

*/* 

VI 

m 

NT 

N« 

-mm 




-v-t 


Pt<H 

X 

© 


CM 

CM 

cn 

NT 

NT 

X 

VC 

X X 

vo 

X 

X 

o 

NT 

30 

CM 

vo 

O 

in 

Oi 

o£ 

Oi 

© 

Ci 


M 

cn 

55 

m 

NT 

NT 

-T 

NT 

•n 

VC 

vo 

In 

30 

X 

O 

u 

In 

In 

In 

In In 

X 

X 

X 

’TT 

X 

NT 

Oi 

NT 

or 

X 

X 

O. 

© 

© 

PM 

NT 

NT 

Nf 

NT 

X 

in 

•n 

"IT 

•n 

X 

In 

X 

Oi 

© 

30 

00 

X 

X 

X 

X 

X 

in 

— 

In 

X 

X 

NT 

o 

N« 

X 

in 

VO 

X 

!>. 

X 

tic 

in 

in 

X 

X 

X 

X 

X 

In 

X 

o> 

o 

CM 

X 

-• 

— 

— 


X 

CM 

oi 

X 

X 

o 

In 

■tjt 

© 

X 

X 

X 

In 

In 

CO 

Oi 

Oi 

VC 

VC 

VO 

X 

vo 

VO 

*o 

cn 

in 

vo 

X 

Oi 

- 

CM 

NT 

NT 

NT 

T 

NT 

•n 

m 



*“N 



•—* 


CM 

^H 

© 

Oi 

Oi 

X 

In 

X 

»p> 

In 

In 

30 

Oi 

O 

XXX 

X 

X 

X 

Oi 

CM 

NT 

vo 

In 

Oi 

- 

CM 

X 

X 

X 

VO 

X 

In 

In 

VO 

VC 

vo 

VO 

in 

•n 

•n 


CM 

X 

NT 

•n 

X 

In 

X 

X X 

X 

Oi 

Oi Oi 

© 

X 

© 

in 

o 

X 

© 

In* 

»>. X 

X 

X 

X 


nT 

NT 

NT 

NT 

NT 

NT 

X 



SECOND EXAMPLE. 


108 


ON MASTING SHIPS OF THE LINE 


TWO-DECK S II I PS — ( Continued.) 

Lengths of Lower-masts, Top-masts, Top-gallant-masts, Bowsprits , Jib- 

booms, and Flying Jib -booms. 
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TWO-UECK SHIP S— {Continued.) 
Lengths of Booms , Yards , £$c. 


-fuvi-iraa-tuds 


•tnooq-SuiMg 




^a-iTwXjj, 


S«9 


-tuooq-ia.iud 


X 
! . 

fi. 

z 

< 

, * 
a. 

im 

■ » 


•priou 


•jrnqjsfl- doj. 


•ItM-doj, 


•H0*f-«soaj 


i«ioH 


•jat!tpi3-dox 


n*»-dox 


04 

© 

Cl 

oi 

© 

Cl 

04 

VO 

Cl 

04 

VC 

Cl 

Ol 

© 

© 

04 














o’ 

© 

© 

o 

© 

o 


rH 

F—i 

^4 

04 

04 


ro 

03 















© 

o 

»© 

VC 

vo 

VO 

VO 

VO 

VO 

VC 

VO 

sO 

VO 

V© 

© 

~ 














o 

-r 

N 

o 

rt 

N 

o 

« 

VO 

o 

rj 

V© 

Cl 

« 

© 

© 














© 

•o 

VO 

N 

ts. 

is 

X 

X 

X 

Cl 

Cl 

Cl 

Cl 

© 

© 

© 














k© 

*© 

•© 

k© 

**c 

*© 

o 

uO 

*o 

o 

o 

WG 

uG 

V© 

© 

© 














-i 

c© 

© 

•c 

X 

o 


« 

•n 

VO 

X 

Cl 

p« 

M 


© 


kO 

X 

©4 

o 

04 


kO 

Is. 

X 

© 

Ol 

CO 

Cl 

c* 


ov 

Cl 

© 

o 

© 

o 

o 

o 

o 


•-* 


rH 


X 

X 

X 

c. 

©> 


© 

©i 

©*. 

© 

© 

© 

C< 

oi 

04 

04 

04 

CO 

n 

ro 

« 

•F 

X 



03 

03 

CO 


04 

04 

04 

04 

Ol 

04 

04 

04 

Ol 

r/S 

CO 

CO 

© 

o 


fH 

Cl 

03 


o 


N 

CD 

z> 

o 


04 

03 


o 

F-H 

X 

*y 

• F 

Is. 

© 

© 

04 

ro 


© 

• 

T 


k© 

• 

•© 

• 

wo 

• 

1.0 

•o 

v/i 

1C 

wo 

»C 

V© 

V© 


© 

»F 


© 

V© 

V© 

vc 

© 

V© 

1C 

K 

Is. 

ts 

Is. 

Is 




fh 

F*H 

fH 







r< 

fH 

fH 

F— « 


04 

04 

Ol 

04 

Ol 

04 

04 

Ol 

04 

04 

04 

04 

VO 

» 

M 


|s. 

© 

*>1 

iO 

X 



v© 

© 

04 

wO 

© 


CO 

© 

Is. 

© 

04 

© 

Is. 

© 

04 

© 

Is. 

© 

cn 

GO 



© 


O 

o 

o 


F^ 


F— • 

04 

04 

04 


CO 

CO 

CO 

*y 

sy 

yy 

-H 

kO 

•o 

•ft 

»© 

© 





T 

•*r 

*T^ 

»c 

ir; 

*o 

wO 

o 

kC 


i3 

© 



If 

^y 

'-r 

** 

^y 

sr 



^y 

•y 


vc 

o 

*©• 

N 

_ 

© 

Cl 

04 

VC 

o 

CO 

N 



N 

fH 


© 

©4 

04 

© 

© 

CO 

Is. 

- 

'O* 

X 

- 

k© 

co 




w© 

i.O 

w-5 

VC 

VC 


r>I 

K 

cc 

X 

X 

d 


?0 

CO 


HH 

© 

kO 

© 

© 

© 

VO 

Is 

Is 

r c 

VC 

\D 

VO 

• f 

’■* 

VO 

vc 


VC 

VC 

VC 

X 

VO 

V© 

v© 


V© 

V© 

V© 

VC 

'O 

Sr 

© 

vc 

vo 

© 

VC 

© 

X 

Cl 

© 

Ol 

« 

■*y 

o 

VO 

X 

C4 


« 


wO 

rs. 

© 


fH 

04 

wy 

© 

Is. 

X 

O 

FH 

« 

© 

VO 

X 

F""* 

r-H 

04 

Ol 

04 

04 

Ol 

O! 

OJ 




co 

•«S 

CO 

CO 


N 

rs. 

r*^ 

Is. 

Is 

Is. 

00 

X 

oc 

X 

X 

X 

Ol 

04 

Ol 

04 

04 

Cl 

04 

04 

04 

Ol 

04 

04 

04 

04 

04 

04 


04 

04 

04 

04 

04 

04 

04 

Ol 

04 

04 

04 

Ol 

04 

o 

Ol 


VO 

t> 



« 


VO 

X 

© 

fH 

03 

© 


© 

X 

© 

04 


© 

X 

© 

04 

sy 

Is. 

© 

d 

««4 






04 

oi 

04 

Ol 

04 

d 

CO 

V* 

CO 


©* 

•O 

© 

© 


VC 

w 

tsl 

Is 

is! 

i>! 

• 

Is. 

C© 

H* 




-*f 


•V* 






-fS 

C3 

C3 

, 

CO 












*T 

VC 

Cl 

FH 

ny 

t>. 

© 

04 

•3* 

N 

Cl 

Ol 

'T 

l>* 

Cl 

04 

►-H 

© 

CO 

© 

© 

Ol 

© 


04 

© 

X 


^ r 


HJ* 


•© 

wo 

•c 

m 

VO 

•c 



u 

l>. 

fs 

ts. 

X 

V5 

CO 

CO 

V' 

to 


^y 


•o 

© 

© 

© 

VO 

*!■ 

T 


-r 

-r 

-r 

'TT 


~V 

•r 

■*r 

■^r 

1* 


-y 

^ 1 


kC 

wO 

wO 

wO 

1© 

k© 

© 

© 

iO 

k© 

© 

© 

O 

t 

» 

oi 

VO 

o 


X 


kC 

Cl 

CO 

N 

F-^ 

m 

© 

s 

vs 

© 

© 


X 

04 

© 

© 

*• y 

X 

04 

© 

o 

oc 

X 

CO 

Cl 


o 

o 

o 




04 

04 

«V* 

ro 

C3 

• 

c. 

© 

© 

o 

F« 

fH 

04 

Ol 

Ol 

CO 

co 

~r 

VO 

<C 

VC 

VO 

*3 

N 

K 

N 

K 

N 

K 

Is 

ts 

Is. 

Is. 

On. 

u 

V© 

Is. 

ts. 

!>. 

K 

Is. 

Is. 

Is. 

Is. 

In. 

Is. 

Is. 

O 

M 

co 

o 

VO 

X 

Cl 




VC 

K 

© 

© 

04 

n 

s 

o 

© 

F^ 

CO 

© 

Is. 

© 

f< 

ro 


VO 

X 

© 

is! 

N 

N 

is 

Is 

N 


oc 

X 

X 

X 

X 

X 

Cl 

© 

© 

w 

04 

CO 

•0‘S 

CO 

CO 

CO 


^y 

**? 

*T 

**y 

© 

04 

OJ 

Cl 

N 

04 

OJ 

04 

04 

04 

04 

Ol 

04 

04 

04 

04 

04 

& 

CO 

cO 

CO 

CO 

CO 

X 

CO 

CO 

CO 

c© 

co 

CO 

K 

Cl 

r- • 

CO 

VC 

X 

o 

04 


K 

Cl 


?0 

© 

X 

© 

CO 

4-1 

CO 

© 

X 

F^ 

CO 

© 

X 

F-< 

CO 

© 

X 

fH 

CO 

X 

o 

Cl 

Cl 

Cl 

o 

O 

Q 

c 

o 



F— « 


04 



CO 

X 

«•* 

^y 


-r 

kO 

k© 

© 

© 

© 

FF 

sF 



CO 

CO 


-3* 

<NI 







-r 

rW 

*1* 

~r 

TT 

*T 


~r 

sy 

~r 


Tf 

*T 

•^y 

04 

*r 

Cl 

Ol 

•© 

Cl 

04 


Cl 

04 

X 

Cl 

Ol 

V© 

© 

04 


CO 

K 

© 

•* 

rp 

F< 

© 

© 

CO 

© 

© 


r*. 


cr> 

o 

o 

o 




<N 

04 

04 


ro 

CO 



k© 

kO 

© 

V© 

© 

Is. 

Is. 

Is. 

X 

00 

© 

© 

*© 

© 

•© 

VO 

VC 

VO 

1C 

V© 

VO 

vo 

*© 

V© 

© 

© 

VO 

© 


© 

© 

V© 

© 


© 

© 

© 

VO 

© 

© 

© 


•ja.»oq 


©■*» , ©coxcot>.oit>.oi©«©— '©© 

>h !>i «i M « »r *r <o © x k n « a a 
xxxxxatxxxxxxxxxx 


Itsion 


^ X In I O M 't © In. © .— Ol T © 




•jnvn^'doj, 


a 

•St 

5 X 

a 

5 


qpw-dox 


- 'jaAvoq 


•qip«wq 

aq» 496 « qjSaa] 
sqi ujqii q»Mu3'| 


•qjptiajq 
=>»P 88 6 « q>auai 
aqi uaq.ti q*8uaq 


PIONONiflNONiSNONinNO 


^•^r»«XXXiO'OX , £XNNNKCD 


O’rXNXO’fXHiomMXO^® 

xxx©©©©©-^-^ — n n c<i x m 

X’CXXXNNIsNNNNNN»sN 


»fCKjo«HNNN«ao^afO)io 

n^'fxirtxtaNKooaioisio'o — 
© ncijijijisi;', osoioioooo 


O « M ^ -f « X K « 3) O r-l N n .(i ,f) 

(>.IsI>InNNIn<sI>NXXXXXX 


oooooooooooocooo 

X X X N K N N N ts N K In N X X X 


cnxxxxxr. XMUINN 
• ••»•*•»•»•• 
© ^ X X N K X X S ri o o 
X X X X X X X X X X X. Cl 


(JciHrtioNsiri^taao 

^inIooxxxx©©©©© 

eococo:o:ocococococoeO'* , 

H^SClNi«l»0«l0 01N 

sc oo oo x’ ci ©’ ©‘ o' o’ o’ o’ « 


lUOrfXNXHiflClrtNN 

H ^ •• .1! l”! X X X N N X 

Is In In I n In In In In In* In In In 


OlifOiOOIONNrtX^O 

uVONInOOXCiCiOCHm 

cijijiCiJiciciCioooo 


iniaMSciOHis^^inic 

InNNInInXXXXXX® 


SECOND EXAMPLE 


1 10 


ON MASTING SHIPS OF THE LINE 


TWO-DECK SHIPS — ( Continued .) — Lengths of Booms, Yards , fyc. 
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PROPORTIONS AND DIMENSIONS 


1 1 1 


THREE-DECK S II I P S. 


Lengths 


of Lower-masts , Top-masts , Top-gallant -masts, Bowsprits , 
Jib-booms, and Flying Jib-booms . 
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ON MASTING SHIPS OF THK LINE 


THREE-DECK SHIP S — ( Continued .) — Lengths of Yards , Booms, Ac 


FIRST EXAMPLE. 
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ON THE MASTING OF STEAM-VESSELS. 


The masting of steam- vessels is not subject to the same strict rules 
that are made to determine the masting of other classes of ships. The 
length of the masts and yards must, however, bear some general relation 
to the length and breadth of the vessel ; but both this relation, and the 
positions of the masts, are subject to many variations depending on par- 
ticular circumstances, especially on the service in which the vessel is to 
be employed, whether for long and short voyages, or only in rivers. The 
positions of the masts must, in many cases, be determined by the situation 
of the machinery, and the quantity of sail be regulated by the require- 
ments incident to its employment. It is, however, important, on ac- 
count of the obstruction which the masts and yards present in steaming 
head to wind, that they should be made as compact as possible. 

Although it is desirable that the centre of effort should be kept as 
nearly as possible in a correct relation to the mean resultant of the 
water, when by the wind, yet from the great length of these vessels 
in relation to their breadth, any small deviation from that is not felt ; the 
limits within which these vessels will answer well, being more extended 
than in other vessels. 

In steam-vessels, the lower-mast should commonly be taunt ; and the 
top-mast and top-gallant- mast in one, and of such a length that 
when it is struck, the pole only may be above the cap of the lower- 
mast. The yards should be made light, in order that as many as possible 
of the square sails may be set flying. The fore-and-aft sails may be as 
large as the space for conveniently working them will admit ; for they can 
be easily struck ; and if they were kept up, they would present but little 
obstruction in going head to wind. 

In steam-vessels that are intended for long voyages (as crossing the 
Atlantic), it will be found necessary to admit considerable deviation from 
these rules, so far as they relate to the rig, strength of the yards, &c., 
since they would require some of their sails to be made of stout canvas, 
possibly No. 1 ; and the yards of larger diameters, in order to carry sail 
in bad weather, and for storm-sails. 

a 


Digitized by Google 


MASTS. . I YARDS. I . I YAKDS-(C<m/iiu*«/; 


114 


ON MASTINO 8TEAM-VE88ELS. 


LENGTHS OF MASTS, BOWSPRITS, GAFFS, YARDS, etc. 

STEAM-VESSELS WITH STUMP MASTS. 
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LENGTHS OF YARDS, GAFFS, BOOMS, &c. 


STEAM-VESSELS, TWO MASTS. 
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ON MASTING STEAM-VESSELS 


LENGTHS OF YARDS, GAFFS, BOOMS, &c. 

steam-vessels, two masts. — ( Continued .) 



-UMOlg 

o 


n -y (o k x 

0 

o 


CM 

-f VC 

r>* 00 

Cl 

o 

_ 

04 

’flfiN* JiOHN^SNBOO 










*o 

•r: 

».C 


lO 

© 

ifi in VO 'O VC VC U 'O vc ’>£ O Is K K K ts 4* K » 



GO 

8 

8 

8 

X 

XXX 

31 

0 


0. 

0 

0 

0 0 0 

• 1 
• 1 
1 
l 
1 
0 
0 
0 
0 
0 
0 
0 
r» 
6 
6 
6 


jnotpt,v\ 

n- 






















<M 


© 

Cl 

G 

CM 

T 

vo 

X 

0 

© 

M 

-T © 

X 

Cl 

G 

04 

-0 

© X 0. ® 04 -f X 0 © 04 ■» © X 0. 


•jj«o 

• d 

Cl 

3% 

Cl 

O 

O 

o 

d d 

o 







CM 

Cl 

Cl 

0lO4 04XXXXX'T*rxx-r-T 



© — . 




d 

CM 

*M 

04 

Ol 

Cl 

Cl 

Cl 

Cl 

■M 

-'I 

Cl 

CM 

ci 

Cl 

^4 04 04 -• 04 04 04 04 04 04 04 '. 04 04 



X 

X 

X 

X 

X 

CT« 


at 

0 

0 

Cl 

Cl 

0. 0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


•uuy 

© 




















u 

•juttjptS 

d»j. 

x ® — 

-r vo 

X 

0 o 

CM 

T 

In 

Cl 

© 04 

T 

X 

0 © 

04 

-r©0. ©04 — ©X0OO4X*© 

at 


• 


CM 

Cl 

CM 

CM 

r; 



X 

X 



f 

-T 

T 


X 

G in in G G G G G G f'N t>* t ^ In i*n 

K 

C 04 

Cl 

CM 

CM 

CM 

Cl 

-'I 

-M 

CM 

CM 

CM 

CM 

Cl 

Cl 

C4 

MCIC1CMCMMCMCMCMCMCICMC1MCICMCMCI 



© 

VO VO 

VO 

VO 


K 

K 

K 

X X 

X X 

Cl Cl 

0 O 

© © 

©OO — — — — — — 04 04 04 04X 


•uuy 

- 04 


CM 

04 

CM 

04 

CM 

04 

04 

Cl 

CM 

04 

04 04 

CM 

04 x'x xxxxxixxxxxxxxxx 


doj. 


C*1 

"C 

X 

o 


G 

Ol O 

^J* X 

0 04 0 

X © 


CD 

0O4©X©-r©0O4-*X©M©0 


• • 

04 

CM 

CM 

x x 

X 


I* 

~r 

-f 

■"T 

i*C 



G 

© © 

© 

(Vl^t^XXXX®®©©©®© 










-»• 



-yv 








© 


VO VO 

vo 

vo 

vo 

vo 

G 

u 

K 

In 

In* 

In 

X 

XXX 

XXX 0 0 0. 000OOOOO 


•uuy 












































M C 


X 

X 

o 

— 

X o 

"C 

X 

© 


X 

o 


X 

© 

04 © 0 04 © 0 04 © 0 04 © 0 04 © 

•A3. *0*1 

j X 

Cl 

0 

d 

o d 




Cl 

04 

CM 

XXX 

-r 

■c 

"T 

X 

X X X © © © to 4o X X X 0. 0 


















I* 

-r 


-*• 

— -r -r -• -r -r 



g 


CM 

-r 

— 

1*^ 

X 

31 W 

— 

CM 


vo 


X 

31 O 

— 

CM 

-T©«'.W0O — M r C N X J. © 


•UUiOg 

J ^ 

"T 



-!■ 


-? 




»c 

iO 

o 


•o 

in 

*c 

© 

VS<Cvb<£VC<C>tsr.Nt>.tsNtst\Z 

r. 


00 X 

X X 

X 

X 

X 

0Q 

X 

X/ 3l 

0 . 

0 0 

Cl 

Cl 

9 

9 

9 

00©©©©©©© — — — — -» 

< 

moqit A\ 

- • 




















* 

i}BO 

04 

-T VO 

04 

G 

CM 

yoi 

0 

© 

CM 

^ VO X 

0 © 

04 

-y©X®i©04-yX®©O4^O®X® 


. ri 

0 CV 

0 

o 

® 

o 

© 

o 

O 







Cl 

CJ 

Ol 04 04 04 X X X X X -r — -r -r — -r 



cz ^ 

*■* 



CM 

CM 

CM 

M 

04 

CM 

04 

CM 

04 

04 

04 

04 

04 

04 

CM 

0404040404010404040404040404 



04 

o 

(M 


- 

VO 

X 

0 ® 

CM 

~T 

vo 

X 

o 

CM 

-o 

G 

X 

Cl 

®O4-r©X0©co4 — -®x®© 


• X 

Cl 

c* 

Cl 

Ci 


Ol 

Ol 

3 O 

O 

© 

© 




— 



04 04 04 04 04 04XXXXXXX — 

0404^404040404040404^104 » N 




*-* 




— 

*-• 

M 

CM 

Cl 

04 04 

CM CM 

CM 

04 04 

CM 


*1tjap 
Jnoipt \\ 








nr. 


rr, 

*n 


Cl 

m 

Cl 


©l 

Cl 

Cl 






















04 04 04 04 04 04 04 04 04 04 M04040I 



Cl 

— 

-T 

G 

Cl 

O 

CO 

vo 

x 

o. 

C4 

-r vo 

cn o 

X © 

00 

Cl 

1 

4 
6 
9 
0 
2 

5 
8 
9 
0 
2 
ft 
7 
9 



• -f 

g 

G 

G 

o VO 

vo 

G 

VO 

K In 


IN N X 

X 

XXX 

0000 ©odd© — — 



V 

cm 

Cl 

CM 

CM 

CM 

Cl 

CM 

CM 

Cl 

? 1 

CM 

CM 

CM 

CM 

CM 

Ol 

T'J 

CM 

04 04 Ol 04 X X X X X X X X X X 



00 

00 

X 

X 

X 

X 

X 

X 

X 

crj co 

OB 

X 

Cl 

Cl 

Cl 

Cl 

c. 

0 

«l 

n 

<i 

0 

0 

0 

0 

0 

0 

0 

0 

6 

6 

(5 


•uij y 

«« 




















at 

•jurjj«S 

*d«x 

~r 

V* 

X 

3". O 

CM 



0 

c 

04 


vo 

X 

0. © 04 

T © 

®. ® oi -r © x ®. © 04 — vc x ® © 

C 

■ d 

o 

o 

c 

»— • 


»-« 

— * 


04 

Cl 

04 

04 

04 

04 X 

«r 

m 

XX — x-r-r-rxxxxxxxvo 


£Z CM 


04 

CM 

Cl 

Ol 

CM 

-1 

CM 

CM 

CM 

Cl 

Cl 

N| 

CM 

CM 

Cl 

04 

Ol 

04 04 04 04 04 04 04 04 04 04 04 04— «-4 


* uij y 

00 

00 

X 

Cl 

0 

Tl 

3l 

3 

o 

© 

© 

O 






04 

CM 

0404XXXX-y'* , -T-*XXX© 


C ?i 

CM 

CM 

CM 

04 

CM 

04 

CC 



-r* 




:;. 

3 . 

3 . 

3 . 

3. 

X X X X X X X X X X X X X X 



t 

00 

o 


X 

w 

CM VC 

31 

Cm 

VO 

Cl 



X 

o 

-r* 

00 

© 

O4©0O4©0— -vx © 


•jw-dox 

. -r 

»• 

g 

G 

g 

vo 

VO 

VC 

vo 

In 

In 

X 

ao 

X 

0 

0. 

d 

© 

©OO — — — O4O404XXXX — 



w 

*** 

X x 

X 



r- 


X 

y. 

X 


re 

X 

X 

X 

X 

^1 



uuy 

U 

X 

X 


X 

X 

X 

0 

o cn 

0 

0 0© 

o 

o 

o 

o 

o 
















04 

CM 

CM 

OJ 04 

04 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 



-• 

X 

X 

o 

G 

CM 

u 

G 

•r 

Cl 

— • 

>o 

© 

T 

c. 

CM 

t>* o 

'fX3<bOiNr>0^omt. c<s 


jiao'! 

•y» 



G* 

g’ 


vc 

vo 

•- ■>. 

r>.' »>.’ X 

ao 

Cl 

Ci 

• • 
01 © 

d 


• ••••• • • « • • • • 

— — noioixx o ^ toett* 



w 1* 

T 

-? 


**• 






T 

-r 



-c 

”C 

in 

*•0 


© *."5 © © *.*5 Irt © © © © © © © © 

* 

11*) s 


© 

oj n 


VO 

X 

0 c 

Ol 

T 

•o 

X 

0 

o 

CM 


G 

X 

0004 — ©X0OO4 — ©X0® 


. *30 



3% 

0 

Oi 


Cl 

O 


© 

o 








— Ol 04 04 04 oi oi X X X X X X — 
04 04 04 04 04 04 04 04 04 04 04 01 04 04 



1 '•* 


— 





** 

CM 

CM 

CM 

04 

CM 

CM 

Cl 

Cl 

Cl 

CM 

CM 



1 *' 

g 

-c 

X 

O 


X 

04 VO 

Cl 

CM 

In 

© 


X 

© 


X 


© 0 04© 004© 0 04 © 0 X X © 


••noojj 

. d 




oi 

ci 

C^J 


rj 

• 4 




‘C 

■a 

vo 

vo 

© 

KI\K®®XOlJ)3)OOe--N 



- — 



1* 

f 

-r 

•r 

T 

-f 


-r 




"C 

■-r 

-r 

T 

*T 



-.jr-l > 

1 x 

X 

X 

X 

X 

X 

X 

0 

Cl 

Ci 

Cl 

0 

0 

0 

0 

0*1 

0 © 


* 


| c: — 

- 

- 

- 

— 

- 

— 

— 

-* 

— 


— 

— 

— 

- 

— 

— 

04 

CM 

04 04 04 04 04 04 04 04 04 04 04 04 0* 04 

X 


?* 

— 

-c 


• • 

— 

•0 


X 

o 

CM 

-r 


Cl 




X* 

c- 

— -T © 0. © 04 © at 0 © M T 0 3D 


•if®:) 

. T 




»r. 


/ 

•c 

G 

In 

In 

i * 

In 

r>* 

X X 

X 

X X 

0®0® ©dodo — — — — — 



cz ci 

Ol 

CM 

»N 

CM 

?4 

CM 

M 

Cl 

Cl 

M 

Ol 

Cl 

CJ 

Cl 

ci 

Cl 

Ol 

Cl 

04 04 04 04 X X X X X X X X X X 



-r 

— 

-r 


-r 

-r 


•r 

-r 

c 

•rt 

wC 

*/c 

© 

cc 

•o 

in 

© 

G 

<Ct£«V£tCtsl\NKNKKIsX 


•nuy 























•* 


© 

— 

X 

Oi 

CM 

*0 

X 

04 

vo 

Ci 



X 

© 

C X 

0O4©0O4© 0® >f ® O <f N O. C 








, 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 




-*■ 



4.C 


VC 

'3 

G 

1 N 

In 

cm CD 

TT 

X 

Cl 

Cl 

Cl 

c. 

© 30 — — — 0*04-*XXXX — 




-*V 

• • 




•r 


X 

y* 

X 

•y 

CC 

L 

X 

*v» 

• s 



~r -r — x — — — — — -r^ — -r -=- 

>4<J 'in 

•** 
• * 

-T 

G 


K 

X 

c« 

c 

04 

Cl 

M 

Cl 

ci 

>1 

*C 

CM 

G 

CM 

In 

Cl 

X 

04 

129 
i 130 
! 131 

O4XX©©r-.X0O — OlX-r © 
XXXXXXXX — -*•*•*-» -w 


Digitized by Google 


AM MAN-OK-WAH. II A» PACK Kl 


PROPORTIONS AND DIMENSIONS 


117 


LENGTHS OF YARDS, GAFFS, BOOMS, &c. 

steam-vessels, two masts. — ( Continued .) 
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Lengths of Lower-masts, Top-masts, Top-gallant Masts, Bowsprit, and Jib-booms, fn* Steam-Vessels with two Masts. 


ON MASTING STEAM -VE8SELS 


LENGTHS OF LOWER-MASTS, TOP-MASTS, &c. 
Steam-vessels — Two Masts. 
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LENGTHS OF LOWER-MASTS, TOP-MASTS, &c. 
Steam-vessels — T wo Masts. 
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ON MASTING STKAM- VESSE LS. 


LENGTHS OF YARDS, GAFFS, BOOMS, be. 

Steam* vessels — Three Masts. 
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LENGTHS OF YAltDS, GAFFS, BOOMS, &c. (Continued.) 


Steam-vessels — Three Masts. 
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ON MASTING STEAM-VESSELS 


LENGTHS OF LOWER-MASTS, TOP-MASTS, TOP-GALLANT-MASTS, BOW- 
SPRITS, JIB-BOOMS, AND FLYING JIB-BOOMS. 


Steam-vessels— Three Masts. 


[Ftg. 24, PM. 
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ON THE MASTING OF MERCHANT SHIPS. 


In determining the masts for merchant ships, no general rule appears 
to have been observed, as we find many ships in the same trade, and of 
the same dimensions, with very different masts and yards ; and which, 
from their form and general cargo, would appear to have about the same 
stability, and consequently require the same number of men to work them. 

This in some measure may be accounted for, by the masting of these 
ships being often left to be determined by the idea of the persons who are 
to sail them, — sometimes to the owner, and at other times to the builder. 
This has produced not only a great difference in the dimensions of masts 
and yards for similar ships, but as great a variety in the degrees of square- 
ness and tauntness of the rig ; while to produce the best effects, the 
same regard should be paid to established principles as in the rules laid 
down for masting ships of war. In comparing the dimensions of masts 
and yards of merchant ships with those given to ships of war, we find 
that instead of the merchant ships, (though requiring fewer men to work 
them, and not needing to sail with the same speed,) having less mast and 
yards, it is frequently the case that they carry a greater quantity of sail 
than ships of war, in relation to their principal dimensions ; as may be 
seen in one or two of the examples given. In forming the rides by which 
the dimensions of the masts and yards have been determined, in the 
Tables for Merchant Ships, such examples only have been taken as were 
derived from the most approved rig. Some of the drawings which arc 
given in Plates I.and II., vary in squareness and tauntness, so that such 
dimensions may be taken as may be considered the most suitable for 
their employments, and for the number of men they have to work them. 
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ON MASTING MERCHANT SHIPS 


Proportions for the Lengths of Masts, Yards , fyc., of Merchant Vessels. [P.I. 
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ON MASTING SLOOPS 


I2G 


LENGTHS OF MASTS, BOWSPRITS, YARDS, BOOMS, GAFFS, etc. 


SLOOPS WITH ONE MAST. fFig. 19. PI. 1 
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SCHOONER, TWO MASTS. 

Dimensions of Spars , fyc. [Fig. 17, PI. I. 


LOWER- MASTS, TOP-MASTS, TOP-GALLANT-MASTS, BOWSPRITS, btc. 
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ON MASTING SCHOpNERS 


SCHOONER, TWO MAST S — (Continued). 

Dimensions of Spars, fyc. [Fig. IT, PI. I. 
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YAftDS, BOOMS, GAFFS, 

ktc . ( Continued ). 
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36.4 

1.4 

35.9 

1)4 

39.9 

74.5 

62. 8 

2.5 

51.1 

4.2 

36.8 

1.4 

3*. 2 

115 

40.2 

75.1 

63.3 

2.5 

51.7 

4.2 

37.0 

1.5 

315.6 

116 

40.6 

75.9 

63. 9 

2.5 

52.0 

4.3 

37.3 

1.5 

36.9 

117 

40.9 

76.4 

64.4 

2.6 

52.5 

4.3 

37.7 

1.5 

37 - 2 

118 

41.2 

77.0 

64.9 

2.6 

52.9 

4.3 

37.9 

1.5 

37.6 

119 

41.7 

77.8 

65.6 

2.6 

53.4 

4.4 

38.3 

1.5 

37.9 

120 

41.9 

78.4 

66.0 

2.6 

53.9 

4.4 

38.6 

1.5 

38.1 
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BRIGANTINE. [ Pig . 18, PI . I . 

Dimensions of Masts, Top-masts, Top-gallant-masts, Bowsprits , Yards , Booms, fyc. 


MASTS, TOP-BIASTS, «TC. 


1 

fcu : 

i 

8 

A 

MAIN. 

fork. 

BowsraiT. 

• 

0 

1 
a 

J 

j> 

Lower. 

Top-matt. 

Lower. 

Top-mast. 

Whole length. 

i 

Homed. 

Hounded. 

Headed. 

Houaed. 

£ 

2 

00 

£ 

Pole. 

Hounded. 

Headed. 

Homed. 

Whole length 
Head in- 
cluded. 

Top- gallant 
to Stops. 

Royal Pole. 

ft 

ft. 

ft. 

It. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

12.0 

33.6 

4.2 

5.3 

9.6 

8.5 

26.3 

3.8 

5.3 

13.3 

6.7 

4.6 

14.8 

5.3 

15.2 

12.6 

34.9 

4.4 

5.6 

9.9 

8.9 

27.3 

3.9 

5.6 

13.8 

6.9 

4.8 

15.7 

5.6 

15.9 

13.0 

36.3 

4.6 

5.9 

10.4 

9.0 

28.3 

4.1 

5.9 

14.4 

7.2 

4.9 

16.1 

5.9 

16.5 

\ 13.6 

37.6 

4.8 

6.0 

10.8 

9.4 

29.4 

4.3 

6.0 

14.8 

7.6 

5.1 

16.8 

6.0 

17.1 

14.0 

39.0 

4.9 

6.2 

11.1 

9.8 

30.6 

4.5 

6.2 

15.5 

7.9 

5.4 

17.4 

6.2 

17.9 

14.6 

40.6 

5.0 

6.5 

11.6 

10.1 

31.7 

4.7 

6.5 

16.0 

8.1 

5.6 

18.0 

6.5 

18.4 

15.0 

41.9 

5.2 

6.8 

11.9 

10.5 

32.8 

4.8 

6.8 

16.6 

8.4 

5.8 

18.7 

6.8 

19.0 

| 15.6 

43.3 

5.5 

6.9 

12.4 

10.9 

33.9 

4.9 

6.9 

17.1 

8.7 

5.9 

19.2 

6.9 

19.7 

16.0 

44.6 

5.7 

7.0 

12.9 

11.1 

34.9 

5.1 

7.0 

17.9 

8.9 

6.1 

19.8 

7.0 

20.3 

16.6 

45.9 

5.9 

7.3 

13.2 

11.5 

36.0 

5.2 

7.3 

18.3 

9.2 

6.3 

20.6 

7.3 

20.9 

17.0 

47.3 

6.0 

7.6 

13.7 

11.9 

37.1 

5.4 

7.6 

18.9 

9.5 

6.5 

21.1 

7.6 

21.6 

17.6 

48.9 

6.2 

7.9 

14.0 

12.2 

38.3 

5.6 

7.9 

19.4 

9.9 

6.8 

21.9 

7.9 

22.2 

18.0 

50.3 

6.4 

8.0 

14.4 

12.6 

39.5 

5.7 

8.0 

19.8 

10.0 

6.9 

22.4 

8.0 

22.9 

18.6 51.6 

6.6 

8.2 

14.9 

12.9 

40.6 

5.8 

8.2 

20.5 

10.3 

7.0 

22.9 

8.2 

23.5 

19.0 

53.0 

6.8 

8.5 

15.2 

13.2 

41.7 

5.9 

8.5 

21.0 

10.7 

7.2 

23.7 

8.5 

24.1 

19.6 

54.3 

6.9 

8.7 

15.7 

13.6 

42.9 

6.1 

8.7 

21.6 

10.9 

7.4 

24.2 

8.7 

24.8 

20.0 

55.9 

7.0 

8.9 

16.0 

13.9 

43.9 

6.3 

8.9 

22.1 

11.1 

7.6 

24.9 

8.9 

25.4 

20.6 

57.3 

7.2 

9.0 

16.5 

14.3 

44.9 

6.4 

9.0 

22.8 

11.5 

7.8 

25.5 

9.0 

26.0 

21.0 

58.6 

7.4 

9.3 

16.9 

14.8 

45.9 

6.G 

9.3 

23.2 

11.8 

7.9 

26.0 

9.3 

26.7 

21.6 

60.0 

7.6 

9.6 

17.3 

15.0 

47.0 

6.8 

9.6 

23.9 

12.0 

8.1 

26.7 

9.6 

27.3 

22.0 

61.6 

7.8 

9.8 

17.8 

15.4 

48.2 

6.9 

9.8 

24.3 

12.3 

8.3 

27.3 

9.7 

27.8 

22.6 

62.9 

7.9 

9.9 

18.1 

15.8 

49.2 

7.0 

9.9 

24.8 

12.7 

8-6 

27.9 

9.8 

28.6 

23.0 

64.0 

8.1 

10.1 

18.5 

16.0 

50.3 

7.2 

10.1 

25.5 

12.9 

8.8 

28.6 

10.1 

29.1 

23.6 

65.4 

8.3 

10.4 

18.9 

16.4 

51.3 

7.4 

10.4 

25.9 

13.2 

8.9 

29.1 

10.4 

29.9 

24.0 

66.9 

8.5 

10.6 

19.3 

16.8 

52.5 

7.5 

10.6 

26.6 

13.4 

9.1 

29.8 

10.6 

30.4 

24.6 

68.3 

8.7 

10.9 

19.8 

17.0 

53.6 

7.7 

10.8 

27.0 

13.8 

9.3 

30.3 

10.8 

31.0 

25.0 

69.6 

8.9 

11.0 

20.1 

17.4 

54.7 

7.8 

10.9 

27.7 

14.0 

9.5 

30.9 

11.0 

31.8 

25.6 

71.0 

9.0 

11.2 

20.6 

17.9 

55.8 

7.9 

11.2 

28.1 

14.2 

9.7 

31.7 

11.2 

32.3 

26.0 

72.6 

9.1 

11.4 

20.9 

18.1 

56.9 

8.1 

11.4 

28.8 

14.6 

9.8 

32.3 

11.4 

32.9 

26.6 

74.0 

9.3 

11.7 

21.3 

18.5 

57.9 

8.3 

11.7 

29.2 

14.9 

9.9 

32.9 

11.7 

33.6 

27.0 

75.3 

9.5 

11.9 

21.8 

18.9 

58.9 

8.5 

11.9 

29.9 

15.0 

10.2 

33.6 

11.9 

34.1 

17.6 

76.9 

9.7 

12.0 

22.0 

19.2 

60.0 

8.6 

12.0 

30.4 

15.3 

10.4 

34.1 

12.0 

34.9 

28.0 

78.0 

9.9 

12.3 

22.4 

19.6 

61.2 

8.8 

12.3 

30.8 

15.7 

10.7 

34.8 

12.3 

35.4 

28.6 

79.4 

10.0 

12.6 

22.9 

19.9 

62.4 

8.9 

12.6 

31.5 

15.9 

10.8 

35.4 

12.6 

36.0 

29.0 

81.0 

10.2 

12.9 

23.2 

20.2 

63.6 

1 

9.0 

12.9 

32.0 

16.1 

10.9 

35.9 

12.9 

36.7 


• 




YARDS, 

GAFFS, BOOMS. 





M 

8 

Q 

MAIN. 

roaz. 

§ 

Set Flying. 





3 


♦* 



ft 

e 

s 


h. § 

"S 

a 

8 

i 

Q 

g 

3 

T 

§■ 

g 


i 

*3 

cfl 

J5 

1 

£ s 

© 3 
H & 

o 

« 

•S 

< 

H 

*< 



o 

ft. 

ft. 

tt. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

55 

29.0 

19.0 

13.3 

15.9 

31.8 

29.0 

1.3 

24.3 

2.1 

15.5 

0.7 

15.9 

56 

29.6 

19.4 

13.7 

16.0 

32.4 

29.6 

1.3 

24.8 

2.1 

15.7 

0.7 

16.0 

57 

30. 1 

19.8 

13.9 

16.3 

32.9 

30. 1 

1.3 

25.1 

2.1 

15.9 

0.7 

16.3 

58 

30.7 

20.0 

14.1 

16.7 

33.6 

30.7 

1.3 

25.7 

2.2 

16.1 

0.7 

16.6 

59 

31.2 

20.4 

14.4 

16.9 

34.1 

31.2 

1.3 

26.0 

2.2 

16.4 

0.7 

16.9 

60 

31.8 

20.8 

14.7 

17.2 

34.8 

31.8 

1.3 

26.5 

2.2 

16.7 

0.7 

17.2 

61 

32.2 

21.1 

14.9 

17.6 

35.3 

32.2 

1.3 

26.9 

2.3 

17.0 

0.7 

17.6 

62 

32.8 

21.5 

15.0 

17.9 

35.8 

32.8 

1.4 

274 

2.3 

17.4 

0.7 

17.9 

63 

33.3 

21.9 

15.3 

18.1 

36.5 

33.3 

1.4 

27.8 

2.3 

17.6 

0.7 

18. 1 

64 

33.9 

22.1 

15.6 

18.4 

37.0 

33.9 

1.4 

28.3 

2.4 

17.9 

0.8 

18.4 

65 

34.3 

22.5 

15.9 

18.7 

37.7 

34.3 

1.4 

28.8 

2.4 

18.3 

0.8 

18.7 
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ON MASTING BRIG ANTI NJES 


BRIGANTIN Y,— {Continued). TFir IP, U I. 

Dimensions of Masts, Top-masts, Top-g allant-masts. Bowsprits, Yards, Booms , § c. 

YARDS, GAFFS, BOOMS. — ( Continued .) 


z 

ft 

MAIN . 

rome. 

e 

o 

Set Flying. 

'IP»D 

Boom . 

Lower. 

i 

< 

| 

Top-tail. 

! Arm . 

1 

< 

S 

1 

4 

Q . 

O 

H 

Arm . 

i 

O 

bo 

a 

3 

Lower. 

b m 

a . 3 

c ^ 

H 4 

ft. 

ft. 

o . 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft . 

ft. 

66 

31.9 

22.9 

16.0 

18.9 

38.2 

34.9 

1.4 

29.1 

2.5 

18.6 

0.8 

13.9 

67 

35.4 

23.1 

16.3 

19.2 

38.9 

35.4 

1.5 

29.6 

2.5 

18.8 

0.8 

19.2 

68 

35.8 

23.5 

16.6 

19.6 I 

39.4 

35.9 

1.5 

30.0 

2.6 

19.0 

0.8 

19.6 

69 

36. 5 

23.9 

16.9 

19.9 j 

39.9 

36.5 

1.5 

30.6 

2.6 

19.3 

0.8 

19-9 

70 

36.9 

24-1 

17.0 

20.0 

40.6 

36.9 

1.5 

30.9 

2.7 

19.6 

0.8 

20.0 

71 

37.5 

24.6 

17.3 

20.3 

41.1 

37.5 

1.6 

31.3 

2.7 

19.9 

0.8 

20- 3 

72 

38.0 

24.8 

17.6 

20.7 

41.8 

38.0 

1.6 

31.9 

2.7 

20.1 

0.9 

20.7 

73 

38.6 

25.2 

17.9 

20.9 

42.3 

38.6 

1.6 

32.2 

2.7 

20.5 

0.9 

20.9 

74 

39.0 

25.6 

18.0 

21.2 

42.9 

39.0 

1.6 

32.8 

2.8 

20.7 

0.9 

21. 2 

75 

39.6 

25.9 

18.3 

21.5 

43.4 

39.6 

1.7 

33.1 

2.8 

20.9 

0.9 

21.5 

76 

40.0 

26.2 

18.6 

21.9 

43.9 

40.0 

1.7 

33.6 

2.8 

21-3 

0.9 

21- 9 

77 

40.6 

26.6 

18.8 

22.0 

44.6 

40.6 

1.7 

33.9 

2.8 

216 

0.9 

22-0 

78 

41 . 1 

26.9 

18.9 

22.4 

45.1 

41.1 

1.7 

34.4 

2.9 

21.9 

0.9 

22 - 4 

79 

41.7 

27-2 

19.2 

22.7 

45.8 

41.7 

1.8 

34.8 

2.9 

22.0 

0.9 

22.7 

80 

42.2 

27.6 

19.5 

22.9 

46.3 

42.2 

1.8 

35.4 

3.0 

224 

0.9 

22.9 

81 

42.8 

27.9 

19.7 

23.2 

46.9 

42.8 

1.8 

35.9 

3.0 

22.7 

1.0 

23.2 

82 

43.2 

28.3 

19.9 

23.6 

47.5 

43.2 

1.8 

36.2 

3.0 

22.9 

1.0 

23.6 

83 

43.9 

28.7 

20.2 

23.9 

48.0 

43.9 

1.8 

36.8 

3.1 

23.2 

1.0 

23.9 

84 

44.3 

28.9 

20.5 

24.1 

48.7 

44.3 

1.8 

37.1 

3.1 

23.5 

1.0 

24-1 

85 

44.9 

29.3 

20.7 

24.4 

49.1 

44.9 

1.8 

37.6 

3.2 

23.8 

1.0 

244 

86 

45.3 

29-7 

20.9 

24.7 

49.8 

45.3 

1.8 

37.9 

3.2 

24.0 

1.0 

24.7 

87 

45.8 

29.9 

21.2 

24.9 

50.3 

45.8 

1.9 

38.4 

3.3 

24.4 

1.0 

24.9 

88 

46.4 

30.4 

21.4 

25.2 

50.9 

46.4 

1.9 

38.8 

3.3 

24.7 

1.1 

25.2 

89 

46.8 

30-8 

21.7 

25.6 

51.5 

46.8 

1.9 

39.3 

3.3 

24.9 

1.1 

25.6 

90 

47.5 

31.0 

21.9 

25.9 

52.0 

47.5 

1.9 

39.9 

3.4 

j 25.1 

1.1 

23.9 

91 

48.0 

31.4 

22.1 

26.0 

52.7 

48.0 

2.0 

40.2 

3.4 

25.5 

1.1 

26.0 

92 

48.6 

31 .8 

22.4 

26.4 

53.2 

48.6 

2.0 

40.7 

3.5 

25.7 

l.i 

26.4 

93 

49.0 

32- 0 

22.7 

26.7 

53.9 

49.0 

2.0 

41.0 

3.5 

25.9 

1.1 

26.7 

94 

49.6 

32 - 5 

22.9 

26.9 

54.4 

49.6 

2.0 

41.5 

3.6 

26.2 

l.I 

26.9 

95 

50.0 

32-9 

23. 1 

27.2 

54.9 

50.0 

2.1 

41.9 

3.6 

26.5 

1.1 

27.2 

96 

50.7 

33.1 

23.3 

27.6 

55 . 6 

50.7 

2.1 

42.4 

3.6 

26.9 

1.2 

27.6 

97 

51.1 

33-5 

23.6 

27.9 

56.1 

51.1 

2.1 

42.9 

3.7 

27.0 

1.2 

27.9 

98 

51.7 

33.9 

23.9 

28.1 

1 56.8 

51.7 

2.1 

43.3 

3.7 

27.3 

1.2 

28.1 

99 

52.1 

34.1 

21.0 

28.4 

57.3 

52.1 

2.2 

43.8 

3.7 

27.6 

1.2 

28.4 

100 

52.7 

34 - 5 

24.3 

28 . 7 

57.8 

52.7 

2.2 

44.1 

3.7 

27.9 

1.2 

28.7 

101 

53.2 

34.9 

24.6 

28.9 58.5 

53.2 

2.2 

44.6 

3.7 

28.1 

1.2 

28.9 

102 

53.9 

35.1 

24.9 

29.3 

59.0 

53.9 

2.2 

44.9 

3.7 

28.5 

1.2 

293 

103 

54.3 

35.5 

25.0 

29.6 

! 59 . 6 

54.3 

2.3 

45.5 

3.7 

28.8 

1.2 

29-6 

104 

54.9 

35.8 

25.3 

29.9 

60.3 

54.9 

2.3 

45.8 

3.8 

29.0 

1.2 

29-9 

105 

55.3 

36.1 

25.6 

30.1 

60.9 

55.3 

2.3 

46.3 

3.8 

29.3 

1.2 

30- 1 

106 

55.8 

36.5 

25.9 

30.5 

61.5 

55.9 

2.3 

46.9 

3.8 

29.6 

1.2 

30-5 

107 

56.4 

36.9 

26.0 

30.8 

62.0 

56.4 

2.4 

47.2 

3.9 

29.9 

1.3 

30.8 

108 

56.8 

37.2 

26.3 

31.0 62.7 

56.9 

2.4 

47.7 

3.9 

30.0 

1.3 

31.0 

109 

57.4 

37.6 

26 6 

31.3 

63.2 

57.4 

2.4 

48.1 

4.0 

30.3 

1.3 

31.3 

110 

57 . 9 

37.9 

26.9 

31.6 

63.9 

57.9 

2.4 

48.6 

4.0 

30.7 

1.3 

31.6 

111 

58.5 

38.2 

27.0 

31.9 

64.4 

58.5 

2.4 

48.9 

4.0 

30.9 

1.3 

31.9 

112 

58.9 

38.6 

27.2 

32. 1 

64.9 

58.9 

2.5 

49.4 

4.1 

31.2 

1.3 

32.1 

113 

59.6 

38.9 

27.5 

32.4 

65 . 6 

59.6 

2.5 

49 . 9 

4.1 

31.5 

1.3 

32.4 

114 

60.0 

39.3 

27.7 

32.8 

66.1 

60.0 

2.5 

50.3 

4.1 

31.8 

1.3 

32.8 

115 

60.7 

39.7 

27.9 

33.0 

66 . 8 

60.7 

2.5 

50.8 

4.2 

32.0 

1.3 

33.0 

116 

61 . 1 

39.9 

28.1 

33.3 

67.3 

61.1 

2.6 

51.2 

4.2 

32.3 

1.3 

33.3 

117 

61.7 

40.3 

28.5 

33.6 

67.9 

61.7 

2.6 

51.7 

4.2 

32.6 

1.4 

33.0 

118 

62. 1 

40.7 

28.7 

33.9 I 68.5 

62. 1 

2.6 

52.0 

4.3 J 

32.9 

1.4 

33.9 

119 

62.8 

40.9 

28.9 

34.1 

69.0 

62.8 

2.6 

52.6 

4.3 

33.2 

1.4 

34.1 

120 

63.2 

41.3 

29.2 

34.4 

69.7 

63.2 

2.6 

52.9 

4.3 

33.5 

1.4 

34.4 

121 

63.8 

41.7 
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MERCHANT BRIGS AS COLLIERS 


[Fig. 70, PI. I. 
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MERCHANT BRIGS AS COLLIERS. 


rFig. 30, PI. I- 
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MERCHANT BRIGS. 

[Fig. 29, PL I. 
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MERCHANT BRIGS — [Continued), 


[r»g. 29, rt. i. 
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ON MASTING BARQUES. 
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MERCHANT SHIPS, 3rd Example . 
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MERCHANT SHIPS, 3rd Example 


(Cont nued.) 
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ON MASTING MERCHANT SHIPS 


MERCHANT SHIPS, 3rd Example — (Continued.) 
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ON THE 


DIAMETERS AND FORMS OF MASTS, YARDS, &c. 


GENERAL OBSERVATIONS. 

In determining what strength and form should be given to the different 
spars, of which the masts of vessels are made, so that a due support 
may be afforded for resisting the efforts that tend to break or upset them, 
we must be guided by our observations on the effects produced on the 
different descriptions of spars, and by what experience and long usage 
have determined to be the best, rather than by any abstract theory. 

The difficulty of obtaining correct data respecting the stresses to which 
masts, yards, &c., are subject, in every situation, and at the same time 
including the different supports that they receive under all circumstances, 
renders any analytical reasoning of little use. For though the conclusions 
which Bouguer and other writers have formed are ingenious, and founded 
on the strictest reasoning; yet, on account of their having neglected to 
take into consideration some particular stress, action, or support, they 
have been found to be of little use in practice. 

The diameter and form, as at present established, appear to have been 
determined from the experience of the mast-maker ; who, in order to 
lessen the expense, and diminish the weight, might at first have been in- 
duced to give the masts, yards, &c., very small diameters ; but afterwards, 
according as he may have found them weak, wrung, twisted, or ruptured, 
to increase their diameters, and consequently their strength, till they 
became of that form and size which he considers to be best. It is from 
a knowledge of the limits which experience has marked out, that we 
are able to form such a judgment respecting the strength and diameters 
that are necessary for all masts, yards, &c., as cannot be far from being 
correct. 

In giving to masts made of different woods the same diameters, in- 
dependently of their relative strength, there may appear to be a want of 
system ; but in thus varying, as little as possible, the diameters of masts, 
&c., for the same class of ships, a considerable advantage is obtained, in- 
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asmuch as the sticks of different woods supply the place of each other 
in case of accident, &c. : the diameters being sufficiently large for the 
weakest timber that ought to be used for masts. 

On the greatest Diameter. 

The largest diameter is that which is given, and is commonly called the 
given diameter. In standing masts , it is at the partners or decks ; in 
masts of three- deck ships, and yachts that have a middle deck, the given 
diameter is at the middle deck ; and in all other ships, at the upper or 
highest wedging deck. 

In top-masts , and top-gallant-masts, the given diameter is at the caps, 
or at the heads of the masts below, to which they are affixed. In bote- 
sprits, it is at the bed ; except in those of cutters, where it is generally 
one-third from the inner end. In yards , it is at the slings or middle ; 
in booms , and jib-booms , at the bowsprit-cap ; in driver or main-booms , 
at onc-third from the after end, or at the taffrail or sheet ; in studding- 
sail booms , top and top-gallant , at one-third from each end between which 
they are parallel, and in swing or lower studding-sail-booms , at one-third 
from the inner end. 
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LUGGER AND LATEEN R I G G E D . — Diameter of Masts, Boom*, 
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CUTTERS AND SCHOONERS. 


Diameters of Yards , Gaff's , and Booms. 
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CUTTERS AND SCHOONERS. 


Diameters of Yards, Gaffs , and Booms. 
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Ships and Brigs. — Diameters of Lower-masts, Top-masts, Top-gallant, § c. 
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82 

71.7 

24* 

72 

36 

38 

17 k 

52 

15 i 

52 

8 

72 

21 J 
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32 

10 * 

114 

98.1 138 

55 

47.2:16 

81 

70.8 

24 i 

71 

35 j 

37 

16# 

51 

15 

51 

7* 

71 

211 

54 

15 

31 

10* 

113 

97.2373 

54 

46.5! 154 

80 

70.0 

24 

70 

35 

36 

1«4 

50 

14* 

50 

7* 

70 

21* 

53 

14* 

30 

10 

112 
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79 

69 1 
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69 

34* 

35 

15* 

59 
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49 

7* 

69 

20* 

52 

ni 

29 

9* 

(111 

95.5-37 

70 

60.2 

23* 

78 

68 2 

23* 

68 

34 

34 

15* 

48 

H* 

48 

7# 

68 

20. 

51 

14* 

28 

94 

110 

94.7 

363 

69 

59.3 

221 

77 

67 3 

23* 

67 

33 £ 

33 

11* 

47 

I 4 ! 

47 

74 

67 

201 

50 

14 

27 

9 

loy 

93.8 364 

68 

58.4 

22* 

76 

66. 4 
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66 

33 

32 

14* 

46 

13* 

46 

7 

66 
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26 
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57.6 
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65.6 
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45 
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8* 
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74 

64-7 
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64 

32 

30 
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44 

13* 

44 

6| 

64 

19 

47 

13 

24 

8 

106 
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1 65 

55.9 
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73 

63-8 

21* 

63 

314 



43 

12* 

43 

6i 

63 

18 

I 81 

46 

12} 

23 

7* 
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90.435 
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55.0 

>1* 

72 

63-0 

21 

62 

31 
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45 
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22 

7* 
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95 

33 

5 
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15* 
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4* 

95 
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46.4 
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12 
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45.5 
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ON THE DIAMETERS OF MASTS, YARDS, ETC. 
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BRIGS AND SHIPS. 

Diameters of Yards , Booms , Gaffs, fyc. 
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ON MASTING 8HIPS. 


The diameters given in the preceding Tables commonly follow some law 
of their length j this gives to lower-masts a small increase beyond what is 
common to the lesser masts, which would appear desirable, not only from ex- 
perience, but to bring them in a nearer relation to the stresses to which they 
are subject, from the moment of sails above the upper wedging deck and 
the weights they have to sustain. For it is in consequence of the smaller 
masts being frequently found weak, that, in some of the principal dock- 
yards, they have been induced to add a front fish, and hoop it, which ne- 
cessarily adds to the weight, and increases the expense beyond what would 
be occasioned by a small increase in the diameters. In the year 1807, 
the diameters were established as given in Table I.; but as small masts were 
not found sufficiently large, all masts below 70 feet in length were, by a 
subsequent establishment, increased, as shown in Table II. 


TABLE I. 

TABLE II. 




u 


£ 


£ 


£ 


u 


h 


£ 


£ 


h 

a. 

•£ 

s 

E 

A 

& 

2 

41 

A 

60 

! 

i 

A 

bL 

4 f 
w 

V 

JS 

X 

a 

jj 

| 

« 

w 

V 

§ 

A 

& 

S 

9 

1 

A 

& 

w 

41 

S 

A 

•* 

fee 

c 

o 

E 

f 

V 

w 

4> 

• 4 

■5 1 

S i 

X 

5 


Q 

JS 

2 

y 

** 

2 

y 


JS 

V"«* 

JS 


y 

mm 

.3 

X 


JS 

* 

J 1 

100 

3H 

89 

27* 

78 

23* 

67 

18* 

123 

41 

112 

37* 

101 

32* 

90 

28 

79 

23* 

68 

19* 

57 !17 I 

99 

31* 

88 

27* 

77 

22* 

66 

18* 

122 40* 

111 

37 

100 

31* 

89 

27* 

78 

23* 

67 

19* 

56 16* 

98 

31 

87 

26* 

76 

22* 

65 

18* 

121 40* 

110 

36* 

99 

31* 

88 

27* 

77 

22* 

66 

19* 

55 16*, 

97 

30* 

86 

26* 

75 

22 

64 

18 

120 40 

109 

36* 

98 

31 

87 

26* 

76 

22* 

65 

19 

54 164 

90 

30* 

85 

26 

74 

2H 

63 

17* 

1 19;39* 

108 

36 

97 

30* 

86 

26* 

75 

22 

64 

16* 

53 jl6 

95 

29* 

84 

25* 

73 

21* 

62 


118 1.39* 

107 

35* 

96 

30* 

85 

26 

74 

21* 

63 

18* 

52 15* 

94 

29* 

83 

25* 

72 

20* 

61 


117 39 

106 

35 

95 

29* 

84 

25* 

73 

21* 

62 

18* 

51 15$ 

93 

29* 

82 

24* 

71 

20* 

60 


116 38* 

105 

34* 

94 

29* 

83 

25* 

72 

20* 

61 

18 

50 15* 

92 

28* 

81 

24* 

70 

20* 

59 


115 38* 

104 

33* 

93 

29* 

82 

24* 

71 

20* 

60 

17* 

49 | 

91 

28* 

80 

24 

69 

19* 

58 


114 

38 

103j33* 

92 

28* 

81 

24* 

70 

20* 

59 

17* 

48| 

90 

28 

79 

23* 

68 

19* 

57 


113 

,37* 

102 32* 

91 

1 

26* 

80 

24 

69 

20 

58 

17* 

47 | 

4 


* The moments of pressure on the main-mast, shore the upper wedging deck, is, for three -deck 
ships, 573073 ; two-deck ships, 493060; frigstes, 443194; and corvettes, 199637; where the 
diameters would be, to three-deck ships, 41 inches; two-deck ships, 36 inches ; frigates, 3 1 inches, 
and corvettes, 41 inches. If, therefore, we were to consider the strength of masts to vary as the 
cubes of their diameters, which in practice would not be far from the truth, the proper diaaseter, 
in proportion to the stresses when brought in relation to the three-deck ships, would be 


573073 

493060 

:: 4i* 

■♦'59300 = 

39 for two-deck ships. 

573073 

4*5194 

:: 4i* 

-♦'51148 = 

37 for frigates. 

573073 

199657 

:: 4i* 

■♦'*4011 e 

*8 for corvettes. 


This shows that the excess of strength is very considerably in favour of the three-deck ship, and 
which accords with experience ; since the proportion of three-deck ships' masts that are sprung is 
very inconsiderable, when compared with ships of other classes; however, the difference o t 
diameters will not be so great as the proportions give, since considerable allowance must be made 
for the excess of weight, as well as pressure, that the larger masts have to sustain. 
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The diameters given in the Tables for the Bowsprits fall between the 
limits of those common in the Navy ; they are larger, when considered 
in proportion to their lengths, than those of the 120-gun ship, 50-gun 
frigate, large sloop, and 18 and 10 gun brigs ; and less than those, accord- 
ing to their lengths, of the 74, 64, and 50 on two decks, 52-gun frigate, 
some of the small sloops, and 16-gun brig; but as the diameters in the 
Tables follow the same law of their lengths, and fall between the limits of 
those which have been commonly given, and which have stood the test of 
experience, they may be used with safety, while they give to bowsprits of 
different lengths an uniform weight and strength. 

In some cases, in giving the diameters to different spars, it may be 
proper to vary them from the common proportion of their length, for the 
sake of supplying different classes of ships, or as in the case of the fore- 
top-masts and top-gallant-masts answering for the main, in the event of 
disaster ; but as these Tables have been formed from the results of long 
experience, and may be considered as giving the adequate strength, any 
alteration from them ought to offer an equivalent to the additional weight 
and expense that the increase may give. 

On the small Diameters of Masts , Yards , fyc. 

In determining the proportion that the small diameter should bear to the 
large, we are governed in the same manner as in fixing the large diameter ; 
that is, by what experience has shown to be the best, and by our own obser- 
vations on the effects produced on the different parts of masts, &c., when 
acted on most powerfully by the stresses to which they are subject. 

When the small diameter is not confined by the several spars having to 
pass through caps, &c., as is the case with top- masts, it is better to reduce 
it, chiefly for the sake of lightness and appearance. 

To obtain this may be desirable, so long as sufficient strength and sup- 
port are preserved ; but we find from our own observations on the defects 
of masts, &c., that this reduction is frequently carried too far, so that the 
standing masts have their heads constantly wrung and sprung ; bowsprits 
are strained and sprung between the gammoning and the cap ; and yards, 
from their having too much taper, are constantly straining and opening at 
their arms. From these circumstances it may be desirable that, in some 
cases, the proportions given at present should be increased.* 

• It is found on examining; the defects of masts, especially from frigates downwards, that the wring- 
ing at the head is much more common than any other defect ; that bowsprits are sprung oftener be- 
tween the gammouing and the cap, about the sprit-aail-yard ; and that yards are condemned from 
sbans or strains, occasioned by tbe taper crossing the range of fibre too much, more commonly than 
from any other cause. 

Y 


Digitized by Google 


162 


ON MASTING SHIPS. 


The Proportion that the small Diameter commonly bears to the large. 


LOWER OR STANDING MASTS. 


Ships and brigs 


Cutters 


Schooners 


Luggers 


Lateen rig 


TOP-MASTS. 


Of ships and brigs 
Of cutters and schooners 
Of luggers 


s 

z 


TOP-GALLANT- M AST8. 


Of ships and brigs 


Of ships and brigs . 


■ { 


at the heel 

hound 4 or 4* * * § 
head ft or f 

heel 4 

hound * or 4 1 
head f or | 
heel 4 
hound t* or | 
head £ or f 
heel 4 
hound A 
head 
heel | 
hound | 
head £ 

f at the hounds f or f 
l head A or | § 

hounds H or * 
head J or * 
hounds 
pole £ 

atthe hounds or f 
'sky-sail pole i or 4 


! 

{ 


IIOWSPRIT. 


• { ^ 


5 

z 


the heel . . 

head or outer end f (1 


* 4 is the better proportion for cheeked masts, and $ for single-tree masts. 

f The proportions commonly given are, for the head* and for the hounds j ; the increase is 
given to prevent wringiug; to increase it, the athwartship way for made mast at the bounds 
effects this best, when it may be g. 

I The proportions given for the hounds and head of cutters’ masts vary considerably, between 
the limits of $ and $ ; the latter is the better proportion of the given diameter for the hound*. 

§ Top-masts require to be so large as to permit the bounds to pass through the cap to girm 
the proper strength; the proportions given have been increased for t hat pu rpose ; those com- 
monly given are, for the head and for the hounds J of the given diameter, or as large a* the* 
top-gallant- masts. 

II My giving bowsprits less taper, wo strengthen the part that is commonly sprung ; the 
common proportion given is § of the given diameter. 
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Of cutters 
Of schooners 


! at the heel . . 1 

head or outer end 4 or 4 

{ at the heel ... 1 

head or outer end | 


YARDS 

Lower-yard .... 
Top-sail .... 
Top-gallant and royal 
Sprit-sail .... 

Cross-jack .... 

Studding-sail-yard . 

Cutters’ and schooners’ square-sail 
„ top-sail 

Luggers’ yards 

Lateen yards 


yard-arm A 


S 




>> 


» 




>» 


>> 




}> 


longest arm 
shortest arm 


i * 
9 


3 

T 

3 

T 

3 

T 

3 

y 

1 

2 

3 

T 

4 

J 

3 

I 

3 


or A 
or £ 

°r h 

or | 


BOOMS. 

Driver ...... 

Main-boom and cutters’ boom, or 
worked with a sheet . 

Jib-boom ..... 


Flying-jib- boom 


Jib and flying jib-boom in one 


Studding-sail-boom, swing or lower 


those | 

• f 

• { 
■ i 
• i 


outer end £ 

inner end f 

outer end f 

inner end y 

outer end | or A 

inner end 1 

outer end | or £ 

inner end A 

at the stops | 

at the outer end { 

outer end | or £ 

inner end 4 °i* 4 


GAFFS. 

Of brigs and ships 
Of cutters and schooners . 
Try-sail-gaffs .... 


outer end j or 4 

„ 4 or 4 

>, f or * 


• Both the lower and top-sail-yards, in being tapered, are frequently worked into the heart, 
in consequence of which they strain or open at the quarters; the increase is therefore intended 
to lessen this defect; the proportion commonly given for the lower-yard-arms is -fe, aud for the 
top-sail-yard-arms •} of the given di imeter. 
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ON MASTING SHIPS. 


On the Diameters or Forms of Masts , Yards, fyc. f between the given or 

large , and the small Diameters. 

Several practical methods are used for determining the intermediate 
diameters or forms of the masts, &c., between the given, or greatest, and 
the least diameter. 

Most of the rules in common use give a curve, which approaches nearer 
to an arc of a circle than to any other known curve, and which appears 
from experience to compri ;e the proper degree of substance and strength. 
The method in common use in the royal dock-yards, which is simple and 
of easy application, is to divide the distance between the place of the given 
diameter, and that of the small diameter, into four equal parts, as from 
the partners, or caps, to the stops or hounds, which in standing masts are 
called the upper quarters, and from the partners to the heel, which arc 
called the lower quarters. These quarters are distinguished by the digits 
1,2, and 3. Then the difference between the given diameter, and the 
proportion for the heel, hounds, or yard-arms, &c., is divided into four 
parts ; for the third quarter it is | the difference ; for the second }, and 
for the first the difference less than T y of the diameter. 

The method used by the mast-maker to facilitate the setting off of the 
different proportions at the quarters, is to mark from one end of a batten, 
called a graduating batten, a distance equal to half the given diameter, 
and another equal to half the proportion for the heel, hounds, &c. (one- 
half is taken because all diameters are set off from a middle line, which 
represents the axis, and thus the form of both sides of the mast is made 
the same), then the difference between these two distances is divided into 
two equal parts, which gives 4 the difference for the third quarter, { of 
this £ from the given diameter for the second quarter, and \ of the f of 
the i for the first quarter.* 


* The method which the French commonly use to obtain the intermediate diameters. » *» 


follows : 


Fig. 40. 

Take a line, AB, equal to half the greatest diameter; from 
A and B as centres, with the radius AB, describe two arcs 
meeting each other in P. Bisect AB in C, and on each side of 
C take CD and CE, equal to one-fourth of the smallest diameter ; 
from I) and E raise the perpendiculars DF and EG, meeting the 
arcs in F and G ; join FG. Then FG is equal to DE, which is 
equal to half the smallest diameter. 



This being done, divide the length of the mast comprised between the greatest and l* • 
diameter into a certain number of equal parts; and the space comprised between FG **d AH, 
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Proportions commonly given to the small Diameter of Boats' Masts. 


Masts to be at the head or stops . 

,66 of the greatest diameter. 

Masts to be at the pole .... 

,4 

99 

Masts to be at the heel .... 

,55 

99 

Bowsprits at the outer end . . . 

,75 

99 

Outriggers or boomkins .... 

,75 

99 

Booms at the inner end .... 

,8 

99 

Booms at the outer end .... 

,75 

99 

Gaffs at the outer end , . . . 

,55 

99 

Yards at the arms or ends . . . 

,6 

99 

Slider or gunters at the end . . 

,5 

99 

(Slider or gunters to be parallel 
one-third of their length from the 

lower-end) 

— 

99 

Sprits at the upper end .... 

,7 

99 

Sprits at the lower end .... 

,9 

99 

(To have the greatest diameter one- 

third from the lower end) . . . 

— 

99 


When there is only a fore and mizen lug, the yard of the fore lug has 
the slings in general placed at ,23 ; when there are three lug-sails, at ,3 ; 
those of main lugs ,333, and those of inizen lugs ,22 from the tack end. 


into a like number of equal parts; then, the lines KN, IM, &c. &c., drawn through the points 
of division parallel to AB, will be the half diameters to the corresponding points of division of 
the mast. 
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TIMBER USED IN THE MASTING OF SHIPS. 


GENERAL OBSERVATIONS. 

To obtain the best timber for the masts of ships is of very great im- 
portance, not only on account of its great expense, but because the safety 
of a ship frequently depends on its quality. 

If timber used for most purposes has strength and durability, it pos- 
sesses the necessary qualities ; but the timber for masting must not only 
have these qualities, but also, as far as possible, lightness, flexibility, and 
elasticity. By its specific gravity, the stability of the ship is not only af- 
fected ; but, in proportion to its weight, must the support necessary to 
sustain it be increased. If the mast possesses so great a degree of rigidity 
as not to yield to the sudden impulses to which it is subject, it soon be- 
comes fractured ; and if its elasticity, when bent, be not sufficient to re- 
store it to its true position, the fibre becomes upset, and the mast weaker 
at every impulse. 

The timbers commonly used for masts are fir and pine, which are dis- 
tinguished according to the character of their leaves and cones. Duhainel 
says, “ That the leaves of the pine are slender and filaceous, more or 
less long, according to the species ; two, three, or more of those thin 
leaves proceeding from the same bud. 

“ It is the characteristic which distinguishes them from the fir, whose 
leaves are straight and separate, and all proceeding from one slight stem, 
similar to the teeth of a comb.” 

The timber used for masts is distinguished, by mast-makers, by the name 
of the place from which it is exported : as, the Norway and Riga firs, 
Canada red, yellow, and white pines, &c.* 


* Thero are now two kinds of red pine commonly used in the Royal Dock-yards, the Canadian 
and Virginian ; that from Canada is seldom larger than hand mast ; but is in general of a good 
quality. That from Virginia has more the appearance of pitch pine that has been tapped, and 
has sometimes a strong resinous smell ; the trees are much larger, and are subject to large knots 
that are not so well collared as those in the red pine from Canada. 
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The timber that possesses, in the greatest degree, the qualities best 
suited for masting, is the pinus silvestris Genevensis vulgaris, from the vast 
forests of Russia, Norway, and Poland ; that which is most esteemed, is 
obtained from the forests of Ukraine and Livonia ; it is brought down the 
Dwina, and is commonly called Riga, on account of its being shipped 
from that port. In the same way, the Adriatic fir derives its name from 
being shipped in the Adriatic. 

The great expense of Riga timber, and the difficulty there frequently is 
of obtaining it in time of war, have induced Great Britain, as well as 
other nations, to endeavour to find resources for masting their navies 
within their own states and colonies. 

The different firs and pines, besides those of the North, used for mast- 
iug the Royal Navy of Great Britain, and likewise, to a great extent, her 
commercial navy, are principally those from Canada, with some from Nova 
Scotia and the Adriatic, and a few from Scotland. The timber from 
Canada consists chiefly of the white or yellow pine, pinus strobus, com- 
monly called the Weymouth, or white masting pine ; and the white, red, 
and black spruce. The Scotch fir, pinus silvestris, is common in the high- 
lands of Scotland, as well as in Norway, Denmark, and Sweden. 

The standing masts are generally made of yellow, and the top-masts of 
red pine. The white, red, and black spruces are but little used, except 
for small spars.* Although the red and yellow pines do not possess, in 
an eminent degree, the good qualities which are found in those of the 
North, yet they have them to such an extent, especially the red pine, as 
to qualify them for the purposes for which they are employed. The 
Adriatic fir is frequently used for the masts of cutters, and other small 
vessels, but it does not possess particularly good qualities. 

The woods that have been partially used for masts are, the poon from 
the East Indies, and the cowdie from New Zealand. The poon has been 
used for masting ships built in India ; the cow'die has also been used for 
small standing masts, for top-masts as high as those of frigates, and even 
for two and three-deck ships. It possesses many of the most esteemed 
qualities for masting ; and will probably be found very eligible for this 
purpose. The cowdie resembles the pine in being coniferous, and in con- 
taining a considerable quantity of resin, which exudes from it sponta- 


• The spruce firs from Canada appear to be different from those that grow in Norway and 
Denmark, the pinus abies, from which the white deals are cut, and many valuable spars obtained > 
it is a species more liko the Scotch spruce . — See “ Discourse on Forest Trees,” by John Evelyn , 
Esq., paye 284, note by A. Hunter, M.D. 
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The French, according to Forfait, M. le Roy, De Castries, and others, 
have received considerable supplies from Corsica, from the Pyrenees, and 
some from the Alps.* * * § 

To obtain supplies from the Pyrenees, they took immense pains to cut 
roads from the forests to the plains. t They appear likewise to have received 
supplies from Catalonia, Savoy, the departments of Mont Blanc, Puy de 
D6me, and Cantal. These firs, however, contain but little resinous sub- 
stance ; the heart is porous, and the grain coarse ; their flexibility is very 
trifling, and from a quick evaporation of their resinous matter, they soon 
become dry, so that they break under very slight st rains. J 

The pines from the Pyrenees are also inferior to those of the North, 
having but a small quantity of resinous substance in them, which soon 
evaporates ;§ and, from the difference of the soil, they are very variable in 
quality ; many, however, are of a fine grain and possess considerable 
strength and elasticity, until they become dry. Those from Corsica, 
pinus halepensis , of which species many grow on the Mediterranean side 
of France, Spain, Italy, Asia Minor, and Barbary, and likewise some on 
the south-east of France, have more resin in them, and are harder and 
considerably better than those from the Pyrenees. 

The Turks obtain excellent firs from the shores of the Black Sea, from 
the Bosphorus to Sinope ; they are commonly of the species denominated 
pinus pinea, and pinus laricis ; they are of better quality than is common 
to these species, and are little inferior to those of the North. These trees 
are plentiful near the Olympus, and in the interior of Asia Minor ; the 


* The firs from the Alps appear commonly more aaited for joiners' work than for masting. The 
principal tree is the pinus cambra , which is described by Mr. Harte, in his “ Essays on Husbandry," 
under the title of Aphemousli Pine. 

f In 1758, a company was formed at Beni, for the purpose of conveying mast timber from 
the Pyrenees to the regular carriage roads; and in 1765, the king of France, to lessen bis de- 
pendence on the northern states for supplies of the different firs, sent proper Officers to under- 
take the conveying of timber from the Pyrenees to the depftl at Bayonne ; the principal direction 
of this great undertaking wus entrusted to M. Le Hoy, an Engineer of the Royal Dock-yards ; 
and, according to bis own memoriul, he appears, in prosecuting this vast undertaking, to have 
cut through rocks in many parts to the extent of four or five thousand toises, to get at the proper 
places for forming the declivity at the height of uearly 1800 feet above the plains. In tome 
places bridges were thrown over ravines 50 toises broad ; and different causewuys formed, with 
a proper inclination, and sufficiently wide to turn the longest tree at the different wiudiogs. 

I See " Dos Boispropres au service dcs arsenaux de la Marine et de la Guerre ’’ (par P. E. 
Ilerbinde Halle, chap, i., page 13); “ Instruction sur les Bois de Marine " (Art. 1 15, page 164). 
and *• Encyclopedia Methodique Marine.” (Tom. i., page 163.) 

§ The pines that grow iu cold countries are superior, from the quantity of ream they coatsm. 
as it congeals by cold and attenuates by heat, and more readily evaporates. 
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stem is straight, and grows to a considerable height and size. The Turks 
use them not only in masting, but likewise in the construction of the 
hulls of ships.* 


On Selecting Firs. 

In selecting firs for masting, the climate, aspect, and soil in which they 
grow, are to be considered. The state of the tree, when standing, may 
be known in a great measure from the luxuriance of its upper branches ; 
if they are dead, or do not appear flourishing, the tree may likewise be 
considered on the decay. 

To judge of the qualities of the trees while standing belongs more im- 
mediately to those employed in the forests ; while the mast-maker is left 
only to make his choice of the trees when felled, and whose attention is 
drawn to their appearance only as timber. 

To be able to judge readily of the different kinds and qualities of fir 
timber, considerable practice and close observation are required, as well 
as a general acquaintance with the appearances which distinguish these 
qualities. The firs most desirable are those with a fine and close grain, 
in which the ligneous layers are the least separated, and the annual and 
concentric circles fine and firmly connected, decreasing gradually from 
the heart to the sap.f The nearer the concentric layers are to circles or 
ellipses, the less likely is the timber to be defective, as sudden swells are 
very frequently caused by rind-galls. They are also generally strongly 
charged with resin, which is not only beneficial in giving strength and 
elasticity, but it preserves the timber from insects, and prevents fermen- 
tation and decay. I The colour should be of a clear or bright yellow, 
with a reddish cast alternately. The smell in the Riga, and other firs of this 
quality, should be strongly resinous, especially when they are exposed to 
the sun, or any other heat, or when their shavings are rubbed between the 
fingers. On the contrary, when the layers are separate, porous, or open, 
with tints of pale red near the heart, and white spots intermixed, or of a 
dark red, with the resinous particles of a blackish colour, the timber is in 
a state of decay. Likewise, when the firs are cut transversely, and are 
not of a uniform colour, but interspersed with veins, and the smell is either 


• See Pocock’s Trarels, vol. ii., table 86. 

t It is the uniformity and closeness of the ligneous rings, as well as the quantity of resin, that 
show the superiority in different firs, as by the compactness of the layers they are not only ren- 
dered stronger, but have greater degrees of elasticity. 

I See Du Transport, de la conversation, ot de la force des Hois ; par Du Hamel,” (Chap, ii.) 

Z 
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entirely gone or become fetid, they may be considered past their prime, 
and approaching to a state of decay. In yellow and red pines that 
have not the strong resinous smell, the degree of unsoundness is de- 
noted by the offensiveness of the smell ; and they will, in com- 
mon with other firs, have alternate layers of a foxy brown or red 
colour, and will break out before the sharpest plane in being 
wrought.* 

The experienced mast- maker forms his opinion of the quality of a stick, 
not only from the colour, smell, and appearance of the grain, but by its 
working ; for as a stick is more or less frough or fragile, the greater or less 
difficulty he has in separating its parts, as he chops them off. If the 
timber is good, its parts, on being separated, appear stringy, and oppose 
a strong adhesion ; and the shavings from the plane will bear to be twisted 
two or three times round the fingers : whereas, if the stick is of a bad 
quality, or in a state of decay, and has lost its resinous substances, the 


* Herbin de Halle, in hia work,* 1 Des Boia propres au Service de la Marine et de la Guerre," 
says, If, amongst fire, we prefer those of the North, it is because they are considered to combiw 
the necessary strength, with a suitable degree of flexibility, and have their pore* filled with » 
resinous gum, which is distinguished by the agreeable odour it gives out. The gram of atm 
being close, shows the multiplicity of its fibres, and the quantity of resin it contains seems to 
warrant both its suppleness and the durability of its strength. Moist and marshy soils ooh 
produce trees which are dry and of a bad quality ; whilst, on the contrary, trees grown upon 
dark soils, mixed with stone and gravel, are well nourished, without being weakened by a super- 
fluity of tranches. 

Firs for the masts and yards of ships ought to have the following qualities : 

1st. The wood should be of a clear yellow, and not white ; as this colour indicates thst it is 
more resinous. 

2nd. The grain should be fine and close, the heaviest wood of each species being the »«t 
esteemed. 

3rd. The concentric circles in the body of the tree should not be too thick ; they should be 
alternately of a brilliant and dark yellow, and full of resin. 

4th. When stripped of its bark, a resinous juice of a pleasant smell ought to exude from iH 
parts, if it remain exposed to the sun. 

5th. If the tree is of a dark red, and the resinous juice is of a blackish colour, it shows so 
incipient decay. 

6tb. The fir should have attained a proper age before it can be considered in perfection : yoan$ 
trees have too much sap. 

7tb. The colour of the wood should be uniform ; if, when cut, it shows veins or varieties ci 
colours, it is not good. 

8th. It should bare neither shakes nor rind-galls, nor too great a number of knots; attends* 
must likewise be paid, to see thst it is not rotten. To bide rottenness, the merchants will make * 
knot appear very sound with hot resin, which it is difficult to discover. 


Digitized by Google 


ON THE TIMBER USED IN MASTING SHIPS. 171 

chips and shavings come off short and brittle, and with much greater 
ease. 


On the relative Strength and Flexibility of Mast Timber , fyc. 

The following experiments were made by the writer, to ascertain the 
principal relative qualities of timber used for the masts of ships. The 
experiments were made on a larger scale than usual ; so that small 
defects, to which they are always liable, could not greatly affect the 
results. They were also conducted with great attention and care. 


TABLE I. 


Experiments on Pieces three inches square , and two feet long f beyond the 
Support fixed at one End; Weights acting at two feet. 


Di.tinRui.hing 

Number. 

9PKC1K9 OP TIMBER. 

Deflection. 

Weight with 
which the pieces 
broke. 

Specific gravity. 

REMARKS. 

with 

5cwt. 

with 

10 

cwt. 

with 

m 

cwt. 

with 

15 

cwt. 



ins. 

ini. 

ins. 

ins. 

cwt. 

qrs. 

lbs. 

ox. 


1 

Ricffi. tnn 

.52 

1 .02 

2. 07 

3.1 

16 

2 

0 

605 

All the specimens in 

2 

butt 

.4 

.8 

1.5 

2.87 

18 

3 

0 

668 

these experiments 

3 


.37 

1.0 

1.37 

1.62 

16 

1 

0 

821 

were dry. 

4 

Red pine, top 

.63 

1.42 

2.68 


14 

2 

6 

544 


5 

hntt 

.6 

1.07 

1.95 


16 

3 

1 

634 


6 

American spruce, top 

.56 

1.32 

2.13 


13 

2 

6 

504 


7 

butt 

.5 

.9 

1.67 


15 

3 

22 

5/0 


8 

Norway Bpruce, top . . 

.55 

1.04 



12 

0 

26 

464 

The butts of these spe- 

9 

butt . 

.62 

1.35 

1.97 

3.0 

16 

2 

12 

506 

cimons were tough. 

10 

Adriatic, tnn 

.5 

1.0 

2.0 


12 

3 

26 

467 


11 

hntt 

.4 

tm 
. / 

1.4 


15 

1 

8 

493 


12 

Y ellow. pine, top .... 

.62 

2.0 



11 

1 

0 

406 


13 

butt . 

.63 

2.12 



12 

1 

IS 

493 


14 

Scotch spruce, top . . 

.58 




9 

3 

16 

389 


15 

butt. . 

.54 

2.0 



10 

3 

26 

440 

The heart of poon, in 

16 

Cowdie, top 

.37 

.75 

1.12 

1.62 

17 

2 

0 

626 

all cases, was conai- 

17 

butt 

.5 

.87 

1.25 

1.87 

18 

3 

0 

632 

dcrably weaker in 

18 

Poon, top, outside . . 

.46 

.62 

.9 

1.4 

18 

2 

14 

654 

proportion to the 

19 

heart .... 

.62 




9 

3 

18 

608 

outside, than any of 

20 

butt, outside .. 

.37 

.75 

1.0 

1.25 

20 

3 

14 

666 

the other experi- 

21 

heart . . . 

.57 

.8 



10 

3 

24 

646 

ments. 
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TABLE II . — Experiments on Pieces three inches square , supported on two 
Props at four feet distance ; Weights acting at the Middle. 


tL 

.5 

•> t, 

•S -3 

i Ls 

c 2 

SPECIES OK TIMBER. 

Deflection with 
15 cwt. 

*■51. 

•c C I 
<u u e 

s .a S 

> * a 
eg. 

fji 

? .5 8 

Deflection with 
224 cwt. 

What it recovered by 
it* resilience when the 
weight was removed. 

Deflection after one 
hour’s pressure with 
224 cwt. 

What it recovered by 
its resilience when the 
weight was removed. 

Weight 

with 

which the 
piece* 
broke. 

Speci- 
fic gra- 
vity. 



inn 

iUH. 

ins. 

ins. 

ins. 

ins. 

cwt. 

qr. 

lb. 


1 


.31 

.29 

.62 

.59 

.97 

.91 

32 

2 

14 

664 


1 

2 



))lltt •••••••••• 

.25 

.22 

.53 

.5 

.85 

. 73 

35 

1 

10 

720 


3 

Red pine, top 

.81 

.68 

1.37 

1. 13 

1.4 

1- 1 

23 

1 

6 

627 


4 

butt • • • • • • 

. 63 

.59 

.95 

.91 

1.2 

1.05 

28 

3 

24 

712 


5 

American spruce, top 

.37 

.36 

.62 

.6 

1.87 

.95 

21 

1 

26 

598 


6 

butt 

.31 

.29 

.63 

.61 

1.07 

.95 

23 

2 

14 

643 

r* 

7 

Norway spruce, top 

.57 

.50 

.82 

.8 

1.37 

.93 

21 

2 

0 

572 


8 

butt 

.58 

.56 

.84 

.82 

1.37 

.95 

23 

1 

14 

595 j 


Q 

AHriatir. t.r»n 

.30 

.29 

42 

.4 



21 

1 

6 

532 


it) 

butt 

.29 

.27 

.43 

.41 

.65 

.45 

23 

0 

16 

582 


11 

Yellow pine, top .... 

.89 

. 77 

1.48 

1.1 



21 

2 

0 

553 


12 

butt . . 

.73 

.6 

1.0 

.9 



23 

3 

26 

661 


1 u 

Scotch spruce, top . . 

.84 

.83 





18 

2 

0 

478 


14 

butt 

.72 

. 7 





19 

2 

6 

542 


1ft 

Cowdie, top 

.31 

.3 

.43 

.41 

.62 

.54 

35 

2 

7 

626 


i<; 

butt 


.3 

.43 

.41 

.62 

.54 

36 

0 

0 

643 



All the piece* in : 
these «*>•«!* 
menu were ( 
green. 

Moet of these i 
pieces broke" 
off after the 
pressure had 
continued a- 
bout five mi- 
nutes. 


TABLE III . — Experiments on Pieces three inches square , svjjported on 
two Props, four feet distance ; Weights acting at the Middle. 


Distinguishing 

Number. 

SPECIES OP TIMUER. 

Deflection with 15 cwt. 

3 

s 

lie 

£ 

1» w 

S £ 3 

id 
-.2 - 
-r j: 

« £ * 
t i 

Deflection with 22.J cwt. 

What it recovered by its 
resilience when the 
weight was removed. 

S . 
® £ 

t 7 

(] - 
k 

C — 

C « 

Z £• 

o 3 
c 

z £ s 

k JZ c 
o < *■ 
> * - 
c %j 5 
c o 5 

sj! 

•- TZ J3 

ass 

r> 

Weight with 
which the 
pieces broke. 

Specific gravity. 

EEMARES. 



UlS. 

ins. 

ins. 

ins. 

ins. 

ins. 

cwt. 

qr*. 

;ib. 



1 

Riga, too 

.5 

.48 

.93 

.87 

1.01 

.97 

32 

1 

4 

516 


2 

butt 

.31 

.3 

.62 

.56 

• 97 

.86 

34 

1 

14 

633 

piece* ia 

3 

Canada red pine, top . . 

. 56 

.51 

1 .25 

1.13 

1.37 

1.2 

23 

0 

0 

514 

these a- 

4 

butt. . 

.42 

.40 

.62 

.56 

.69 

.6 

2ft 

0 

0 

644 

periment* 

5 

American spruce, top.. 

.47 

.38 

.91 

.87 

1.08 

.97 

22 

2 

26 

488 

were dry. 

6 

butt 

.47 

.35 

.82 

.78 

1.06 

.94 

22 

3 

1 

546 


/ 

Norway spruce, top . . 

.51 

.49 

.83 

.81 



21 

0 

u 

464 

1 Verv jpod 

8 

butt . . 

.57 

.56 

.84 

.8 

1.0 

.81 

23 

0 

14 

506 

J f P« ci * 

9 

Adriatic, top 

.27 

.25 





21 

0 

26 

443 

tier.*. 

10 

butt 

.25 

.23 





22 

1 

23 

462 


11 

Yellow pine, top 

.6 

.48 





21 

1 

0 

.395 


12 

butt .... 

.66 

.5 

.99 

. 67 

1.6 

1.21 

23 

2 

0 

142 


13 

Scotch spruce, top .... 

.75 

.72 





15 

2 

14 

.348 


14 

butt . . 

.62 

.61 





17 

2 

0 142 


, 15 

Cowdie, top 


.56 

.68 

.64 

7 ft 

67 

32 

I 

0 ftfiO 


16 

butt 

.27 

.27 

.43 

.43 

.5 

.48 

35 

1 

0‘ 582 


17 

Poou, top 


. 32 

61 

.6 

Hi 

62 

3ft 

2 

1 i 

CIO 


18 

butt •••••••••* 

.25 

.25 

.56 

.56 

.62 

.61 

37 

1 

8 658 


19 

Scotch larch, top 

.75 

.69 

1.25 

1.1 

2.0 

1.5 

26 

1 

0 

530 


20 

red larch, butt. . 

1 . 25 

1.1 

2.75 

1.75 

— 

— 

22 

2 

0 

560 

■) Broke be- 

21 

top - . 

.79 

.76 

1 .36 

1.1 

— 

— 

22 

2 

0 

520 

> fore ikt 

22 

white larch, but 

1.27 

1.65 

2.9 

1.92 


— 

22 

2 

0 

527 

J btur. 

23 

3 irginia re 1 pine, top . . 

.36 

.51 

.9 

.6 

1.25 

1.0 

26 

3 

0 

540 


21 

butt 

.41 

.40 

m 

. 7 

.6 

tm m 

. / 7 

.6 

33 

1 | 

0 

640 | 
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TABLE IV. 

Experiments an Pieces three inches square , supported on two Props , four 
feet distance ; Weights acting at the Middle. 


1 



* 1 

so *5: 

t5 


3 "c 1 


J 2 *X3 

-• o 




> 


1 £ 
X £ 

C 2 

s* 

« 

SPECIES OF TIMBER. 

M 

% . 
jf 

c 

'o 

£* - S 

~ § S 
-3 .<3 » 
f; s ; 

§i* 

- s*? 

■S *” *» 

Deflection with 
22 i cwt. 

. *» 

H O 

“ " « ' 
eg a 

o C is 

.- » tc 

i s ! 

fe § 

« sj 

u 

«0 

cv 

c ^ 
"o Jx 

M © 

III 

11 S 

>sj5 

8 n * 

gJja 

4* -i 

an 

Weight 
with which 

the piece* 

broke , 

Specific gravity. 

remakes. 






j= © 

c 

r 3 — 









* 5 




S* ■w 








iai. 

ins* 

frx*. 

ins. 

| 

in*. 

ins. 

cwt.' 

fin*. 

lb*. 



1 

Ju 2 a #•«•*••*• * * • • 

.25 

.25 

.37 

h' 

.33 

.4 

.33 

40 

1 

22 

(iP 0 { All the pieces in 











these experiments 

2 

Red pine ........ 

.3(5 

.35 

.68 

,62 

.86 

j .78 

33 

3 

0 

544 'wcre very dry, and 








| 



439 

,were particularly 

3 

Yellow pine 

.37 

. 3 

.78 

1 .72 

1.0 

.82 

24 

2 

12 

|go<id specimens. 

4 

Norway spruce . . 

.31 

. 3 

.61 

.6 

i 

.86 

.63 

2 , 

1 

16 

51 7 

r Broke after the 

5 

Scotch pine 

.62 

. 6 

.93 

.9 



22 

2 

0 

453 

) pressure had 
S continued 1 5 

6 

Cowdie 

.29 

.29 

.46 .44 

I 

| 

.5 

.45 

| 

36 

2 

22 

j 57! 

(. minutes. 


TABLE V. 

Specific Gravity , relative Strength , Flexibility , Resilience , o/’ Me 

different Timber used in Mast-making. 


fit 

C 

H J 
is 

u 

s 

SrKClBS OP TIMBER. 

Mean specific 
gravity. Green. 

1 

Riga, top 

6821 


2 

butt 

754 


3 

Red pine top 

647 ) 


4 

butt 

741 


5 

American spruce, top. . . . 

627' 


6 

butt .. 

678 


7 

Norway spruce, top .... 

595 ] 


8 

butt .... 

616 


9 

Adriatic, top 

552] 


10 

butt 

585 


11 

Yellow pine, top 

562] 


12 

butt 

665 j 


13 

Scotch spruce, top 

475 

L 

14 

butt 

536 

1 

15 

Cowdie, top 

604' 

l 

16 

butt 

663. 

r 

17 

Poon, top 

— 


18 

butt 

— 


19 

Scotch larch, top 

582 


20 

red larch, butt. . . . 

620 


21 

white larch, top . . 

571 


22 

butt.. 

602 


23 

Virginia red pine, top .... 

620 


24 

butt .. 

704 



RELATIVE- 

Mean specific 
gravity. Dry. 




Strength. 

Deflection. 

Resilience. 



1000 

1000 

1000 

576] 

656 

* 

853 

1500 

980 

544 

638 

p 

764 

1100 

905 

541 

582 


740 

1260 

860 

509] 
520 J 

- 

709 

864 

872 

467 

193 

* 

746 

1520 

750 

430 
472 J 

p 

476 

1450 

1100 

389 

440 1 

► 

974 

920 

1086 

571 

619 

p 

1226 

978 

1146 

632' 

662 

► 

810 

1500 

905 

528 ‘ 


710 

1620 

842 

554 


756 

1545 

835 

527 


756 

1652 

821 

536 


826 

1200 

960 

562 


937 

1130 

1000 

656 
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TABLE VI. 

Experiments on Pieces of Timber three inches square , and four feet six inches 
long ; the Supports placed three inches from each End , and the W eight 
acting at the Middle . 


SPECIES OP TIMBER. 

Deflection. 

Weight with 
which the pieces 
broke. 

Position of 
the Felt. 

Specific 

gTmvity . 

• 

:4 

with 

18 

cwt. 

with 

27 

cwt. 

with 

36 

cwt . 

with 

38$ 

cwt. 

ins . 

ins. 

i*s. 

ins. 

cwt. 

qrs . 

lbs. 

Hackmatack, butt, No. 1 . . 

.5 

.75 

1.0 

1.25 

42 

2 

1 

vertical 

800 

.*3 

top 

.62 

.87 

1.25 

1.4 

41 

1 

24 

vertical 

657 


butt, No. 2 . . 

.62 

.87 

1.5 


37 

0 

14 

horizontal 

687 

§ 

top 

.62 

1.0 



30 

2 

22 

horizontal 

687 

m 

to 

Scotch larch, butt, No. 1... . 

.5 




27 

0 

0 

vertical 

544 

IT 

■a 

top 





17 

1 

21 

vertical 

504 

g 

butt. No. 2... . 

.62 

1.12 

2.0 


36 

0 

0 

horizontal 

604 

£ 

top 

.62 




18 

0 

18 

horizontal 

593 

5 

Polish larch, butt, No. 1... 

.62 

1.0 

1.62 


37 

0 

14 

vertical 

771 

a * 

top 

.62 

.87 

1.25 


39 

2 

22 

vertical 

657 

o 

s * 

butt. No. 2. . . 

.5 

.87 



33 

3 

0 

horizontal 

654 

B 

*E 4 ' 

top 

.75 




27 

0 

0 

horizontal 

697 

2L§- 

Italian larch, butt, No. 1... 

.75 

1.06 

1.5 


37 

l 

13 

vertical 

675 

H 2 
1 1 

top 


.62 

1 .0 

1.5 

44 

1 

21 


640 

yg H 

butt, No. 2... 

.4 

.62 

.81 

1.0 

45 

0 

0 

horizontal 

664 

m C . , 

top 

.62 

.87 

.15 


36 

2 

7 

horizontal 

615 

-2 , i 

butt, No. 3. . . 

.75 

1.62 



30 

3 

12 

vertical 

657 

si 

top 

.62 

1.0 



33 

3 

0 

vertical 

600 

1 


with 

with 

with 

with 






s 


9 

18 

22$ 

27 






« 

a 


cwt. 

cwt. 

cwt. 

cwt. 







Cuba cedar, butt, No. 1 — 

.5 

.75 

.87 


26 

3 

1 

vertical 

494 

H ' * , 

top 

.5 

.75 



19 

0 

14 

vertical 

495 

V J 

« 

butt, No. 2 

.27 

. 75 

1.0 


26 

0 

22 

horizontal 

568 

a 

» ; j 

top 

.5 

1.0 

1.25 


25 

1 

m 

4 

horizontal 

547 

• 

NewS.W. cedar, butt, No. 1 

.37 

.62 

.75 

1.12 

29 

2 

26 

horizontal 

494 

jC 

top 

.31 

.62 

.81 

1.25 

28 

1 

22 

vertical 

512 

S 3 

butt, No. 2. 

.37 

.62 

1.0 

1.12 

30 

0 

6 

vertical 

622 


top 

.37 

.75 

1.12 


25 

1 

7 

horizontal 

593 



The results inserted in these Tables are not taken from single expe- 
riments, but are the mean results of numerous experiments on the same 
kinds of timber. The defects common to experiments on specimens of 
timber, caused by the crossing of the range of fibres, or from the fibres 
not firmly adhering, render it necessary not only to make the experiments 
on large specimens, but on a great number of them, and that the pieces 
should be cut from different trees. For, in the experiments that were 
made, a piece of Riga well charged with resin, the specific gravity 821, 
was found to bear only 16 cwt. j whereas a piece of yellow pine, of the 
same length and size, with its specific gravity 504, was found to bear 
*25 cwt. ; a piece of red pine, also, with a specific gravity 527, was found 
to bear only 18 cwt. ; w hile a piece of Scotch spruce, the specific gravity 
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of which was only 450, was found to bear only 25 cwt. Now, if a com- 
parison had been drawn from these results, — since the experiments were 
good, and the pieces, to appearance, equally good, — the conclusion would 
have been, that the yellow pine was far superior, in respect to strength, to 
the Riga, and the Scotch spruce to the red pine ; and the same for all the 
other species of wood upon which the experiments were made. A like 
error may likewise be fallen into, on the contrary side, in determining the 
relative strength by a single experiment ; since a piece of Riga was found 
to bear 42 cwt., while a piece of yellow pine was found to bear only 
12 cwt. ; and a piece of red pine 33 cwt., while a piece of Scotch spruce 
was found to bear 9 cwt. To have taken therefore these results for their 
relative strength, or the extreme for the mean strength, would have given 
results contrary to what a greater number of experiments has determined ; 
for we find the mean weight that Riga will bear lies between 32 and 36 
cwt. ; yellow pine between 24 and 26 cwt. ; red pine between 26 and 30 
cwt; and Scotch spruce between 13 and 17 cwt. 

From these inequalities in timber, the same incorrect conclusions, 
without repeated experiments, would likewise be drawn in determining 
the specific gravity, relative deflection, and elasticity of the different 
timbers. 

In Table V., the different timbers are placed with their relative quali- 
ties, taking the Riga at 1000; the qualities are not deduced altogether 
from the experiments given in the preceding Tables, but from a regular 
series, to determine the mean, without taking into account the extremes 
that, as before- stated, are to be found in most kinds of timber. 

Those kinds of timber that have little or no resin, and whose colour is 
of a whitish or light-brown cast, and are of a rather coarse grain, (as the 
Adriatic, Norway, &c.,) will, as they become very dry, though they 
maintain their elasticity and strength for a considerable time, become so 
rigid that they will be always subject to break by any sudden impulses, 
without warning, especially if they are kept in dry stores for a long time. 

The Riga and other timbers containing a proper quantity of resin, and 
the red pine, from the fineness and closeness of its grain, and the adhe- 
siveness of its fibre, not only maintain their elasticity, but strength and 
flexibility, much longer, even to a very dry state. 

The cowdie possesses advantages over most other timbers, from the 
firmness of its grain, and the uniformity of its texture. In all the 
experiments made upon its strength, both dry and green, it was com- 
monly found to bear 36 cwt., and never to bear less than 30 cwt. ; while, 
at the same time, the heart appeared equally strong with the outside. 
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The experiments that have been made on this timber, compared with 
the Riga, Dantzic, and other esteemed firs, justify a conclusion that it 
possesses qualities equally good with those timbers, for all the purposes for 
which they are generally used. The cowdie, by being exposed to the wea- 
ther, appears less liable to shrink than others, and stands equally 'veil with 
them. A piece half an inch thick, and about a foot wide, with a wind shock 
extending part of the way up from one end, was exposed to the vicissitudes 
of the weather, for more than eighteen months ; after that period it was 
not shaken, and had undergone no other alteration than the disappearing 
of the sap that was on it, to some distance from one edge, leavingit with 
the firmness and colour of the wood fully elaborated. Most of the cowdie 
spars that have been brought to England appear but a little beyond sap- 
lings, since many of the full-grown trees are said to exceed 30 feet in 
girth, and to continue the full size to nearly 60 feet from the ground. 
Their common diameter is from 3 to 6 feet, and their length frequently 
from 90 to 100 feet, clear of branches. 

From the experiments that have been made on the different kinds of 
timber employed in mast-making, the results of which are confirmed by 
experience in the use of them, a fair conclusion may be drawn, that 
timber whose specific gravity does not exceed that of the Riga, and whose 
strength, tried on pieces of the same dimensions, and under the same 
circumstances as those in the foregoing experiments, which is found capa- 
ble of hearing 24 cwt. with its flexibility and elasticity, within the limits of 
the results in these Tables, may be considered suitable for the purposes of 
mast-making, as far as respects these qualities ; while its durability may 
be judged of by close observation on the texture of its fibres, the uni- 
formity of growth, and by the quantity and state of the resinous sub- 
stances it contains. 

On Preserving Store Timber for Masting. 

To preserve a store of mast timber, various methods have been used. 
Most kinds of fir timber for masting require the same means to he used 
for their preservation ; but timbers of different qualities require different 
degrees of attention. Timber that is hard and fine grained, or that con- 
tains a great quantity of resin, will preserve its strength longer in dry 
sheds than when it is exposed to the vicissitudes of the weather. On 
the contrary, timber which contains little resin, as the Norway spruce, 
and the timber obtained from Canada and Scotland, &c., or that from 
which the proper juice soon evaporates, require to be constantly under 
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water, or sheltered from the influence of variable atmospheres. For in 
this kind of timber, constant changes of temperature produce more 
readily, and in a greater degree than in any other, the alternate motion of 
the fibre, which not only assists the evaporation of those particles which 
constitute the adhesiveness of its fibre, and the essential principle of its 
strength, but produce fermentation and destroy its durability. 

The small Norway spars, such as the cant, barling, boom, middling, &c., 
require to be stripped of their rind or bark, and to be kept in dry sheds, 
not too hot ; for these spars, if kept in water, wculd, from their smallness, 
imbibe too much of the fluid, which would make them rough or fragile. 

The means generally used to preserve timber for masting, is to sub- 
merge the sticks under water in locks, or bury them in sand or mud* on the 
sea-shore, though it is not uncommon to let them float, and to turn them 
occasionally. This latter method cannot be good, since the side exposed 
to the rays of the sun will soon deteriorate ; for, by the sudden decomposi- 
tion of its adhesive substance, and the contraction of its fibres, it becomes 
full of small rents, which, on being immersed, imbibe more water, and cause 
the fibre to distend. The timber having been thus repeatedly turned, and 
its fibre alternately distended and contracted, its adhesive substance is, 
by means of disruption and evaporation, at length carried off, and its 
strength greatly impaired. When the timber is wholly immersed in mud 
or water, it is exposed to the least variable element, and consequently sub- 
jected to the least change ; hence that constant rarefaction and condensa- 
tion, or “ motion of the fibre,” which destroy solidity and cause decay 
are prevented. 

To bury fir timber in mud appears, from long experience, to be best 
suited for its preservation ; but with large and light sticks, as yellow pine, 
bowsprits, &c., there is some difficulty in keeping them down by the weight 
of mud, especially after it has been once disturbed ; for which reason locks 
are constructed in some of the royal dock-yards, between brick or stone 
piers, to keep them constantly under water, and to contain several 
heights, so as to have them separate, according to their specifications. 

Du Hamel informs us, that it was the constant practice at Brest to 
bury all fir timber for mast purposes in mud ; and that, when the weight 
of mud was not sufficient to keep them down, piles were driven in rows on 


* Do Hamel gives an nccount of a number of experiments made at Rochfort, in which it was 
prove! that the burving of fir timber in mud destroyed the worm; be likewise considers, that to 
keep mast timber in salt water is better tbau fresh, as it keeps longer moist, and preserves it supple. 

A A 
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each side of different tiers of sticks, and pieces fixed across them to pre- 
vent their rising; that, at Toulon, they were kept down by punts filled 
with stone, and sunk upon them ; and that at Rochfort, channels, or 
moats, were dug just below high-water mark at spring tides, and piles 
driven on each side to take three masts abreast between them, with cross- 
pieces or chains attached to them to keep them down. Since it appears, as 
well from the experience in our own dock-yards, as from the testimony of 
the French and other nations, that the best means to preserve a store of 
mast timber, is to bury it in mud, or to keep it wholly under water, the 
mode of executing it can present but little difficulty, as various may be 
the plans for performing it ; but it will appear that it must depend, in a 
great measure, on circumstances connected with the place where the 
timber is to be preserved. 

On the Specification of Mast Timber. 

Mast timber is received into the royal dock-yards under certain speci- 
fications ; as inch-masts, and hand-masts. Inch-masts are hewn square, 
and are taken according to the number of inches they measure in dia- 
meter ; hand-masts are taken in their round state, according to the 
number of hands they measure in circumference ; those which measure 
less than six hands, are termed spars ; those from six to five hands, cant - 
spars ; from five to four, barling ; from four to three, boom ; from three 
to two, middling ; and from two to one, small spars. They are likewise 
received under certain terms, as agreed upon by contract. 

On Receiving and Surveying Mast Timber. 

Previous to the different sticks being received, they are examined by 
the timber receiver, and master mast-maker, to sec that they are, accord- 
ing to the terms of contract, of suitable quality, and free from any con- 
siderable defects or bends. In examining the qualities and defects of 
mast timber, all rind-galls and rotten places arc bored into and laid open, 
and the butts and knots well inspected. If on spotting over the butts 
they appear shaken, or not of a good colour, or on the decay, small por- 
tions of them are sawn off, until the defect disappears, or its extent is as- 
certained ; and if any of the knots have the least suspicious appearance, 
they arc struck with a mallet, or maul, to see that they are not merely 
plugs, or artificial knots, that have been put in with hot resin, to 
supply the place of bad knots that have been bored out. The stick is 


Digitized by Google 


ON THE TIMBER USED IN MASTING SHIPS. 


179 


further examined, to see that there are no knots below the tongue of any 
consequence ; that they are well collared ;* and likewise that there are 
no sudden bites, or bends, which would render it unfit for service. 

Sticks intended for inch-masts, yards, &c., have their lengths, and other 
elements, determined by the size of the partners, bed, slings, &c.f The 
tongue is not to be more than one- third of the whole length ; and as 
much as the masts are deficient in the length of the head, in a corre- 
sponding proportion must the tongue be shorter. And a reduction is 
made at a price per foot, varying according to the size the reduced length 
would give. If at the heel it is more than four feet short of the contract 
length, it is not received. 

When the measuring places of inch-masts, yards, &c., are set off, the 
stick is dubbed four ways, till spine appears, at which it is measured ; and 
the smallest diameter taken for the size at each place. 

Hand-masts are received in their round state, and have their circum- 
ferences given in hands, according to their length, and at given distances. 


• Knots are badly collared, when the fibres that take the sinuous forms round them are not 
compact, but separate, 
t See Tables I., II., III., IV., and V. 
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TABLES : — Shotting the Diameters , Proportions , and Situations of the 
Measuring Places ; according to the Lengths of Sticks for Masts , Bow- 
sprits, and Yards. 

TABLE I. — Mast Timber. 


NORTH AMERICAN STICKS FOR BOWSPRITS.* 


Diameter in 
inches at the 
outer bed. 

Length 

in 

feet. 

Distance from the 
heel to the bed. 

Distance 

between 

the 

quarters. 

Length 
of the 
head. 

Diameters at the heel, end, quarters, 
pressed in fractions of the diameter 
at the bed. 

EX- 

Inside the 
bed, ^ the 
length. 

Outside 
the bed, $ 
the length. 

Three 
times the 
diameter of 
the bed. 

Heel. 

1 

Quarters. 

2 

3 

Eod. 

i 


H 

$ 

A 

inches 

feet 

feet 

ins. 

feet 

ins. 

feet 

ins. 

feet 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 


39 

75 

10 

8 i 

28 

i* 

11 

8$ 

9 

9 

32$ 

38} 

364 

30} 

211 

38 J 

75 

10 

8 J 

28 

i* 

11 

8} 

9 

7} 

32 

375 

35} 

295 

21 


38 

75 

10 

4 

28 

i| 

11 

85 

9 

6 

31} 

375 

35} 

29$ 

20} 

37$ 

73$ 

10 

6* 

27 

7 

11 

5} 

9 

4 1 

311 

36} 

34} 

294 

20} 

37 

75 

10 

8$ 

28 

1$ 

11 

85 

9 

3 

30} 

36} 

34} 

28} 

201 

36$ 

73$ 

10 

6 

27 

7 

11 

5} 

9 

1$ 

30} 

35} 

33 J 

28} 

19 

7 

36 

72 

10 

3} 

27 

0 

11 

3 

9 

0 

30 

35| 

33} 

28 

19} 

35$ 

71$ 

10 

2 

26 

8 

11 

H 

8 10$ 

29$ 

34} 

325 

27$ 

19} 

35 

70$ 

10 

1 

26 

5 

11 

0i 

8 

9 

295 

344 

32$ 

274 

19 


34$ 

69} 

9 

11} 

26 

2 

10 

10* 

8 

-fl 

' a 

28} 

335 

32 

26} 

184 

34 

69 

9 

10} 

25 

10$ 

10 

9} 

8 

6 

28} 

334 

31$ 

26} 

18 

L 

33$ 

68} 

9 

9 

25 

7 

10 

8 

8 

4$ 

27s 

324 

31 

26 

18} 

33 

67$ 

9 

7} 

25 

3i 

10 

6$ 

8 

3 

27$ 

32$ 

30* 

254 

18 


32$ 

66$ 

9 

6} 

25 

0} 

10 

4} 

8 

1 ^ 

27 

3li 

30 

25} 

17 

l 

32 

65$ 

9 

4$ 

24 

9 

10 

2f 

8 

0 

26} 

31$ 

29t 

245 

17} 

31$ 

64$ 

9 

2 4 

24 

2} 

10 

Of 

7 

10$ 

26} 

30$ 

29} 

24a 

17* 

31 

63 

9 

10 

23 

7} 

9 

105 

m 

4 

9 

25$ 

30} 

28} 

24 

165 

30$ 

62$ 

8 

0} 

23 

44 

9 

85 

7 

7$ 

25} 

294 

28} 

234 

16* 

30 

61$ 

8 

8$ 

23 

0} 

9 

74 

7 

6 

25, 

29f 

27} 

23* 

16} 

29$ 

60 

8 

6$ 

22 

6 

9 

4$ 

7 

4$ 

24) 

28$ 

27 i 

225 

16 


29 

58$ 

8 

4} 

21 


9 

14 

a* 

/ 

3 

24$ 

28} 

26 5 

22$ 

15* 

28$ 

57$ 

8 

3 

21 

7$ 

9 

0$ 

*r 

/ 

li. 

1 a 

234 

274 

26$ 

22* 

15$ 

28 

57 

8 

1} 

21 

4 $ 

8 

105 

7 

0 

23} 

27% 

26 

21} 

15} 

27$ 

55} 

8 

0 

20 

nf 

8 

75 

6 10$ 

22i 

265 

25} 

21* 

15 


27 

54 

7 

9} 

20 

6} 

8 

45 

6 

9 

22a 

264 

25 

21 

14» 

26$ 

53} 

7 

8 

20 

1 

8 

3$ 

6 

7$ 

22 

25* 

24$ 

20$ 

14; 


26 

52$ 

7 

6 

19 

8 

8 

2$ 

6 

6 

21} 

25} 

24| 

20* 

14 


25$ 

51} 

7 

4} 

19 

5 

8 

1 

6 

4* 

21} 

245 

23} 

19* 

13 


25 

51 

7 

3} 

19 

H 

7 

11 5 

6 

3 

20} 

24} 

234 

19* 

13 

| 

24$ 

50} 

7 

21 

18 

105 

7 

iol 

6 


20} 

23 1 

22} 

19 

13} 


24 

49$ 

7 

°s 

18 

61 

7 

84 

6 

0 

20 

23* 

22t 

18} 

13 


23$ 

48} 

6 

ll! 

18 

3} 

7 

75 

5 

10$ 

19$ 

22* 

2lJ 

18} 

12* 

23 

48 

6 

10} 

18 

0 

7 

6 

5 

9 

195 

22® 

214 

175 

12$ 

22$ 

i7 i 

6 

9 

17 

85 

7 

45 

5 

*1 

/a 

184 

22 

20} 

17} 

I2l 

22 

46$ 

6 

7} 

17 

5} 

7 

34 

5 

6 

184 

21$ 

204 

17 

12 


21$ 

45} 

6 

6| 

1 17 

if 

7 

14 

5 

4$ 

17\ 

21 

195 

16} 

lii 

21 

45 

6 

5$ 

16 

10* 

7 

04 

5 

3 

17$ 

20$ 

19* 

16} 

hi : 

20$ 

44} 

6 

35 

16 

ri 

6 

11 

5 

1 2 

17 

20 

19 

15 5 

11* 1 

20 

43$ 

6 

2$ 

16 

3$ 

6 


5 

0 

i6a 

19$ 

18$ 

15$ 

lot 

19$ 

42} 

6 

1 

16 

<»} 

6 

S| 

4 

10} 

164 

19$ 

18 

15| 

10* 

19 

42 

6 

0 

15 

9 

6 

6} 

4 

9 

15} 

18* 

17} 

14} 

10} 1 

18$ 

41} 

5 

10} 

15 

6 

6 

5} 

4 

’2 

15} 

18 

174 

14} 

10 


18 

40$ 

5 

*2} 

15 

2} 

6 

4 

4 

6 

15 

17* 

16} 

14 

9} i 


• In consequence of the increased dimensions of 
Bowsprits, the following proportions are now commonly 
introduced in the rrceipt of Sticks : 


End §>. 

Srd $ j 
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TABLE II . — Mast Timber. 


NORTH AMERICAN MASTS.* 


I'iime- 
ten at 
the part- 
ners in 
inches. 

Length 
in feet. 

Distance 
of the 
ipper part 
ners from 
the heel. 

Lcn; 

th 

quar 

th of 

1C 

Length of the 

Diameter at the 

Head. 

fonguc. 

Heel. 

Quarters. 

Hounds. 

Head. 

5-18 the 
whole 
length. 

ters. 

414 inches 
to a yard. 

One 3d 
the Icn. 

1 

3 

3 

4* 

60 

nr 

1 5 
TJJ 

H 


i 

inches. 

feet. 

ft. 

ins. 

ft. 

ins. 

ft. 

ins. 

feet. 

inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

38 

123 

34 

2 

18 

3$ 

16 

24 

41 

355 

37$ 

35ft 

32$ 

26| 

21ft 

37$ 

121$ 

33 

9 

17 

m 

16 

o$ 

40$ 

355 

365 

356 

31$ 

255 

21$ 

37 

120 

33 

4 

17 

8$ 

15 

10 

40 

34ft 

36$ 

34$ 

314 

25* 

215 

36$ 

118$ 

32 

11 

17 

51 

15 

74 

/ H 

39$ 

345 

35$ 

34$ 

305 

254 

204 

36 

117 

32 

6 

17 

31 

15 

5$ 

39 

331 

35$ 

33ft 

30$ 

24| 

20* 

35$ 

115$ 

32 

1 

17 

0$ 

15 

25 

38$ 

334 

34 b 

334 

30 

24* 

204 

35 

114 

31 

8 

16 

95 

15 

0$ 

38 

323 

34$ 

324 

29* 

24* 

20 

34$ 

112$ 

31 

3 

16 

7* 

14 

10$ 

37$ 

324 

33| 

324 

29* 

23* 

19ft 

34 

111 

30 

10 

16 

4$ 

14 

74 

37 

315 

33$ 

31$ 

284 

23* 

19$ 

33$ 

109$ 

30 

5 

16 

ll 

14 

5$ 

36$ 

31$ 

33 

31$ 

284 

234 

19ft 

33 

108 

30 

0 

15 

11$ 

14 

3 

36 

30$ 

32* 

305 

279 

224 

18* 

32$ 

106$ 

29 

7 

15 

8$ 

14 

05 

35$ 

30$ 

32 

30$ 

27* 

22$ 

18* 

32 

105 

29 

2 

15 

5i 

13 

10$ 

35 

30 

31$ 

30 

27 

22* 

184 

31$ 

103$ 

28 

9 

15 

3$ 

13 

n 

34$ 

29 u 

31 

29$ 

26$ 

21* 

18 

31 

102 

28 

4 

15 

oft 

13 

5$ 

34 

29 

30$ 

29 

26$ 

21$ 

17ft 

30$ 

100$ 

27 

11 

14 

10$ 

13 

35 

33$ 

28$ 

30 

28* 

254 

21 

17$ 

30 

99 

27 

6 

14 

7* 

13 

04 

33 

285 

29$ 

2«5 

25$ 

201 

176 

29$ 

97$ 

27 

1 

14 

45 

12 

10$ 

32$ 

27$ 

29 

s* 

24 * 

20$ 

164 

29 

96 

26 

8 

14 

2 

12 

8 

32 

275 

28$ 

27$ 

24$ 

20* 

10* 

28$ 

94$ 

26 

3 

13 

111 

12 

5$ 

31$ 

26$ 

28 

26ft 

24 

19$ 

164 

28 

93 

25 

10 

13 

81 

12 

3$ 

31 

264 

27$ 

264 

23$ 

19$ 

16 

27$ 

91$ 

25 

5 

13 

6 

12 

05 

30$ 

25$ 

27 

254 

23* 

19 

It* 

27 

90 

25 

0 

13 

31 

11 

10$ 

30 

254 

26$ 

254 

22} 

18$ 

!•’$ 

26$ 

88$ 

24 

m 

/ 

13 

Ol 

11 

85 

29$ 

244 

26 

244 

22$ 

184 

15* 

26 

87 

24 

2 

12 

10 

11 

54 

29 

24$ 

25$ 

24$ 

22 

18 

144 

25$ 

85$ 

23 

9 

12 

7$ 

11 

3$ 

28$ 

23$ 

25 

235 

21$ 

H# 

14* 

25 

84 

23 

4 

12 

■u 

11 

1 

28 

23$ 

24$ 

224 

216 


144 

24$ 

82$ 

22 

11 

12 

2 

10 

10 j 

27$ 

225 

24 

lA 

20$ 

!$ 

] 4 

24 

81 

22 

6 

11 

1 11 

10 

84 

27 

22$ 

23i 

22$ 

20* 

16* 

is* 

23$ 

79$ 

22 

1 

11 

84 

10 

55 

26$ 

22 

23| 

22 

19$ 

I64 

13$ 

23 

78 

21 

8 

11 

61 

10 

3$ 

26 

21* 

22s 

21* 

19$ 

155 

13$ 

22$ 

76$ 

21 

3 

11 

3$ 

10 

H 

25$ 

21 

221 

21 

19 

15* 

124 

22 

75 

20 

10 

11 

0* 

9 

104 

25 

20$ 

21? 

20$ 

18$ 

15* 

12* 

21$ 

73$ 

20 

5 

10 

101 

9 

10$ 

24$ 

205 

21 6 

20$ 

18$ 

145 

124 

21 

72 

20 

0 

10 

7$ 

9 

6 

24 

19$ 

2 °s 

19ft 

174 

14* 

12 

20$ 

70$ 

19 

7 

10 

5 

9 

3$ 

23$ 

10$ 

20 6 

19$ 

174 

14$ 

lift 

20 

69 

19 

2 

10 

2ft 

9 

14 

23 

184 

19ft 

184 

165 

134 

11$ 

19$ 

67$ 

18 

9 

9 

11$ 

8 

loi 

22$ 

184 

19J 

184 

16$ 

13* 

116 

19 

66 

18 

4 

9 

8 1 

8 

8$ 

22 

174 

18 $ 

174 

16 

13$ 

104 

18$ 

64$ 

17 

11 

9 

6$ 

8 

65 

21$ 

174 

18§ 

174 

15$ 

124 

10* 

18 

63 

17 

6 

9 

3$ 

8 

34 

21 

165 

17ft 

165 

15| 

12$ 

lOi 

17$ 

61$ 

17 

1 

9 

°1 

8 

1$ 

20$ 

16$ 

174 

16$ 

144 

12* 

10 

17 

60 

16 

8 

8 

loj 

7 

11 

20 

15$ 

164 

J 5 } 

14$ 

1 1$ 

94 

16$ 

58$ 

16 

3 

8 

7$ 

7 

Si 

19$ 

15$ 

164 

15$ 

14 

114 

9$ 

16 

57 

15 

10 

8 

45 

7 

6$ 

19 

15 

154 

15 

13$ 

116 

9* 

15$ 

55$ 

15 

5 

8 

2 ? 

7 

35 

18$ 

!4$ 

15$ 

14 2 

13$ 

104 

8* 

15 

54 

15 

0 

7 


7 

1$ 

18 

14 

H4 

14 

12ft 

10$ 

8* 

14$ 

52$ 

14 

7 

7 

9 

6 

115 

17$ 

13$ 

144 

Hi 

126 

10 

84 

14 

51 

14 

2 

7 

6$ 

6 

81 

17 

136 

134 

13$ 

115 

9$ 

8 

13$ 

49$ 

13 

9 

7 

31 

6 

6$ 

16$ 

12$ 

134 

12ft 

H$ 

94 

7$ 

13 

48 

13 

4 

7 

1 

6 

4 

16 

125 

124 

12$ 

11 

9 

7$ 

12$ 

46$ 

12 

11 

6 

10$ 

6 


15$ 


124 

lift 

10$ 

8ft 

7* 

12 

45 

12 

6 

6 

7$ 

5 

114 

15 

Hi 

114 

11* 

106 

84 

6 4 


* Id consequence of the increased dimensions of 
Masts, tie following proportions are now commonly 
introduced in tho receipt of Sticks : 
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ON MAST TIMBER. 


TABLE III . — Mast Timber. 




NORTH AMERICAN 

YARDS. 




Length of the 

Diameter at the 

Diameter at the 




Quarters. 



slings in inches. 





Yard-armi. 

Stick. 

Quarters. 

1 

2 

3 








tV 

r 

inches. 

27 

feet. 

108 

ft. in. 

13 6 

inches. 

26$ 

inches. 

24$ 

inches. 

18$ 

inches. 

10$ 

26* 

108 

13 6 

25 $ 

23 i 

18$ 


26 

108 

13 6 

25$ 

23$ 

18$ 

10$ 

25* 

106* 

13 35 

24 1 

22$ 

17$ 

10§ 

25 

105 

13 1* 

24$ 

22$ 

17$ 

10 

24* 

103* 

12 11$ 

23^ 

22 

17$ 

9i 

24 

102 

12 9 

23$ 

21* 

16$ 

0$ 

23i 

99 

12 4* 

225 

21$ 

16$ 

n 

23 

96 

12 0 

22k 

20$ 

16 

n 

227 

94* 

11 9* 

21 $ 

204 

15$ 

y 

22 

93 

11 7* 

21 4 

19$ 

15$ 


to 

Kh 

90$ 

11 4$ 

20$ 

19$ 

15 


21 

88* 

11 05 

20$ 

18$ 

14$ 

8$ 1 

20* 

86* 

10 93 

19$ 

18$ 

144 

8$ 

t 

20 

84 

10 6 

194 

18 

14 

8 

10* 

82* 

10 3$ 

18$ 

17* 

13$ 

7$ 

19 

81 

10 1* 

18$ 

17$ 

13$ 

7$ 

18* 

m 

9 10 $ 

17$ 

16$ 

12$ 

74 

18 

76* 

9 6 

17$ 

16$ 

12* 

7$ 

17* 

75 

9 4* 

16$ 

15$ 

124 

7 

17 

73* 

9 2\ 

16$ 

15$ 

Ilf 

6$ 

16* 

70* 

8 9$ 

15$ 

14$ 

11* 

6$ 

16 

67* 

8 5J 

15$ 

14$ 

Hi 

6$ 


• In consequence of the Yanis being increased nt 
Arms, the Quarters will he iucreased aj follows 
( Page 163) : 


1st "I 



| of the gtrws 

2ml > Quarter 
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[ diameter ot 

3rd j 

$ I 

| ait e of the 

Yard-artus. . . 
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TAB L E IV. — Mast Timber. 


SQUARE RIGA STICKS FOR MASTS. 


Ihmen- 
»ion» at the 
partner* 
in inches. 

Length. 

on 

deck. 

Measuring Places. 

Diameter at the 

Distance of 
the partners 
from the 
heel. 

Distance of 
the quarters 
apart. 

Distance 
from the 
hounds for 
the head. 

Heel. 

Q 

1 

uarteri. 

•2 

3 

Hounds. 

* 


*4 

* 

1 

inches 

feet 

feet 

ins. 

feet 

ins. 

feet 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

30 

99 

20 

0 

17 

3 

10 

0 

25 

29* 

27* 

25 ft 

20 

204 

974 

19 

8 

17 

0 

9 

10 

24 * 

29 

27ft 

25* 

19* 

29 

96 

19 

4 

16 

9 

9 

8 

24 ft 

28* 

26* 

244 

19* 

28 § 

944 

19 

0 

16 

6 

9 

6 

23* 

28 

26ft 

24f 

19 

28 

93 

18 

8 

16 

3 

9 

4 

23* 

27ft 

26 

24 

18f 

274 

914 

18 

4 

16 

0 

9 

2 

22ft 

27 

25* 

23* 

18* 

27 

90 

18 

0 

15 

9 

9 

0 

22* 

26* 

25 

23ft 

18 

264 

884 

17 

8 

15 

6 

8 

10 

22 

26 

24* 

22ft 

17* 

26 

87 

17 

4 

15 

3 

8 

8 

21ft 

25* 

24 ft 

22* 

17* 

2/>4 

834 

17 

0 

15 

0 

8 

6 

2U 

25 

23ft 

214 

17 

25 

84 

16 

8 

14 

9 

8 

4 

20* 

24* 

23 ft 

21ft 

16f 

244 

824 

16 

4 

14 

6 

8 

2 

20* 

24 

22* 

21 

16* 

24 

81 

16 

0 

14 

3 

8 

0 

20 

23* 

22 ft 

20* 

16 

234 

794 

15 

8 

14 

0 

7 

10 

19* 

23 

21* 

20 ft 

15* 

23 

78 

15 

4 

13 

9 

7 

8 

19ft 

22* 

21* 

19ft 

15* 

224 

764 

15 

0 

13 

6 

«r 

t 

6 

18* 

22ft 

20ft 

19* 

15 

22 

75 

14 

8 

13 

3 

7 

4 

18* 

21$ 

20 ft 

18* 

14* 

214 

734 

14 

4 

13 

0 

7 

2 

17S 

2’, ft 

19ft 

18ft 

14* 

21 

72 

14 

0 

12 

9 

7 

0 

17a 

?0ft 

19* 

18 

14 

20* 

704 

13 

8 

12 

6 

() 

10 

17 

20ft 

19 

17* 

13* 

20 

69 

T3 

4 

12 

3 

6 

8 

16ft 

19ft • 

18* 

17ft 

13* 

194 

674 

13 

0 

12 

0 

6 

6 

16* 

19ft 

18 

16ft 

13 

If) 

66 

12 

8 

11 

9 

6 

4 

15* 

18* 

17ft 

16* 

12* 

184 

644 

12 

4 

11 

6 

6 

2 

15* 

18ft 

17ft 

15* 

12* 

18 

63 

12 

0 

11 

3 

6 

0 

15 

17ft 

16ft 

15ft 

12 

174 

614 

11 

8 

11 

0 

5 

10 

14* 

17ft 

16* 

15 

11* 

17 

60 

11 

4 

10 

9 

5 

8 

14* 

16ft 

15* 

14* 

11* 

164 

584 

11 

0 

10 

6 

5 

6 

13* 

16ft 

15* 

14ft 

11 

16 

57 

10 

8 

10 

3 

5 

4 

13* 

16* 

14* 

13ft 

10* 

154 

554 

10 

4 

10 

0 

5 

2 

12* 

15ft 

14ft 

13* 

10* 

15 

54 

10 

0 

9 

9 

5 

0 

12* 

14* 

13ft 

12* 

10 

144 

524 

9 

8 

9 

6 

4 

10 

12 

14* 

13ft 

12ft 

9* 

14 

51 

9 

4 

9 

3 

4 

8 

lift 

13* 

13 

12 

9* 

134 

494 

9 

0 

9 

0 

4 

6 

111 

13* 

12* 

11* 

9 

13 

48 

8 

8 

8 

9 

4 

4 

10* 

12* 

12 

Hft 

8* 

124 

46 J 

8 

4 

8 

6 

4 

2 

10 ft 

12* 

H * 

100 

8* 

12 

45 

8 

0 

8 

3 

4 

0 

10 

11* 

lift 

10* 

8 

114 

434 

7 

8 

8 

0 

3 

10 

9* 

11* 

10 ft 

9* 

7* 

H 

42 

7 

4 

7 

9 

3 

8 

9ft 

10* 

10ft 

9ft 

7* 

104 

40* 

7 

0 

7 

6 

3 

6 

8* 

10 * 

9* 

9 

7 

10 

39 

6 

8 

7 

3 

3 

4 

8* 

9* 

9* 

8* 

6* 

9* 

374 

6 

4 

7 

0 

3 

2 

71 

9* 

8 * 

8ft 

6* 

9 

36 

6 

0 

6 

9 

3 

0 

7* 

8* 

8* 

7ft 

6 


344 

5 

8 

6 

6 

2 

10 

n 

1 

8* 

7ft 

7* 

52 

8 

33 

5 

4 

6 

3 

2 

8 

Gft 

7* 

7ft 

64 

4 

74 

31. § 

5 

0 

6 

0 

2 

6 

«* 

7ft 

6ft 

6ft 

5 3 

7 

30 

4 

8 

5 

9 

2 

4 

54 

Gft 

6* 

6 

42 

6* 

284 

4 

4 

5 

6 

2 

2 

5* 

6ft 

6 

M 

4 * 

6 

27 

4 

0 

5 

3 

2 

0 

5 

5ft 

5* 

H 

4 
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ON MAST TIMBER 


TABLE V . — Mast Timber. 


HAND MASTS. 


Diameter at 

Circumference 

Length 

Distance of the measuring 

places 

Diameter at 

Circumfenncr 

the butt in 

at the butt 

in 





the top 

at the top 

inches. 

in hands. 

feet. 

Butt. 

Top. 

in inches. 

in bands. 1 

inches 

hands 

feet 

ft. 

in. 

ft. 

in. 

inches 

bands 

n 

6 

36 

4 

0 

4 

0 


4 

H 

6$ 

374 

4 

4 

4 

2 

•‘•ft 

ft 

8| 

7 

39 

4 

8 

4 

4 


ft 

94 

lo$ 

74 

8 

4 O 4 

42* 

5 

5 

0 

4 

4 

4 

6 

8 

6A 

ft4 

5 

ft 

10$ 

85 

434 

5 

8 

4 

10 

7*3 

i 

1)4 

9 

45 

6 

0 

5 

0 

7t ; t 

6 

124 

94 

46§ 

6 

4 

5 

2 

8ft 

ft 

12$ 

10 

48 

6 

8 

5 

4 

84$ 

ft 

13$ 

105 

494 

7 

0 

5 

6 

8ft 

7 

14 

11 

51 

7 

4 

5 

8 

94 

74 

14$ 

H4 

524 

7 

8 

5 

10 


7f 

15$ 

12 

54 

8 

0 

6 

0 

lOJtf 

8 

15f 

124 

554 

8 

4 

6 

2 

10ft 

84 

16$ 

13 

57 

8 

8 

6 

4 

11 A 

8$ 

17$ 

135 

584 

9 

0 

6 

6 

11* 

9 

174 

14 

60 

9 

4 

6 

8 

1145 

ft 

184 

144 

614 

9 

8 

6 

10 

124 $ 

ft 

194 

15 

63 

10 

0 

7 

0 

12* 

10 

19$ 

154 

644 

10 

4 

7 

2 

13* 

10$ 

20$ 

16 

66 

10 

8 

7 

4 

13ft 

10$ 

21 

164 

675 

11 

0 

7 

6 

14 

11 

21$ 

17 

69 

11 

4 

7 

8 


114 

22$ 

17$ 

705 

11 

8 

7 

10 


HI 

225 

18 

72 

12 

0 

8 

0 


12 

23$ 

18$ 

734 

12 

4 

8 

2 

Hi 

12$ 

24$ 

19 

75 

12 

8 

8 

4 

r »ft 

12$ 

24$ 

!9$ 

76$ 

13 

0 

8 

6 

16 « r 

13 

25$ 

20 

78 

13 

4 

8 

8 

><•9 

13$ 

264 

20$ 

794 

13 

8 

8 

10 

7ft 

13$ 

26$ 

21 

81 

14 

0 

9 

0 

17* 

14 

274 

214 

82$ 

14 

4 

9 

2 

| s ft 

144 

28 

22 

84 

14 

8 

9 

4 

18 $ 

145 

28$ 

224 

854 

15 

0 

9 

6 

JjJA 

IS 

29$ 

23 

87 

15 

4 

9 

8 

19ft 

15$ 

295 

234 

884 

15 

8 

9 

10 

1!>1* 

15| 

30i 

24 

90 

16 

0 

10 

0 

20* 

lb 

3 if 

244 

914 

16 

4 

10 

2 

20ft 

1 

32$ 

25 

93 

16 

8 

10 

4 

21ft 



TABLE V I . — Mast Timber. 




To Measure. 

To Measure. 

Names of Spars. 

Length. 

In 

Diameter. 

At distance from 
tha butt. 

In 

Diameter. 

At distance from 
the top- 

Cant ............ 

ft. ft. 

34 to 36 

in. in. 

7 to 6$ 
6 to 54 

ft. in. 

3 4 

in* 

4 

ft. in. 
3 8 

Barling 

31 to 33 

2 8 

3 $ 

3 4 

Boom 

28 to 30 

5 to 41 

2 0 

24 

3 0 

Middling 

23 to 26 

4 to 35 

1 4 

• 14 

2 8 

Small 

19 to 22 

3 to ?$ 

0 8 

1 

2 4 



1 

„ - 
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ON CONVERTING TREES FOR THE PARTS OF A MAST. 

General Observations. — In appropriating sticks employed for mast- 
making, the smallest diameters under the several specifications, that 
can be brought in for the various purposes, are used. The sticks are 
likewise well examined, to ascertain the depth of the sap, and the extent 
of the defects, that, before the conversion is gone too far, they may be 
appropriated (if necessary) for other, though inferior, purposes than those 
for which they were intended. 

In converting the different masts, with the several parts of made-masts, 
bowsprits, yards, &c., it will commonly require trees under such specifi- 
cations as are given in the following Tables. In the Tables that give the 
lengths for the different pieces that compose the made-masts on Sir 
Robert Seppings’s plan, the length will be found sufficiently near for the 
converter, as they will commonly fall within an inch, according to the 
present mode of spacing the hoops ; and by them the different lengths of 
timber may be selected for masts of the various lengths, without occasion- 
ing any waste. . 

The Diameter required for the different Sticks that compose the several 
parts of the common Made-mast. (Fig. 1, Plate III.) 


Given 

Diameters in inches. 

Of yellow Pine and 
Kipfa. 

Given 

Diameters in inches. 

Of yellow Pine and 
Kifca. 

| Spindle 

Side- 

treea. 

Check*. 

s 

A 

m 

£ 

Spindle. 

T. t 

Checks. 

Fishes. 

41 in one piece 

33 

26* 

34 

26 

33 

in two pieces 

20* 

18 

18 


in two 

23 

22* 

21* 


32* 

in one 

26 * 

22 

27* 

22 

404 in one 

32* 

264 

33* 

26 


in two 

I9f 

17* 

17* 


in two 

22 i 

22 

214 


32 

in one 

26 

21* 

27 

21* 

40 in one 

32 

26 

33 
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in two 

19 

17 
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in two 
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31* 
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21 

39$ in one 

31* 
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32* 
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in two 

19 

17 
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in two 

22 k 

214 

204 


31 

in one 

! 254 

20$ 

264 

21 
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31* 

25 

32 
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21 
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24 4 
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u B 


The Diameters of Sticks required for making Single-tree Masts, Bowsprits , Top-masts, Yards, fyc. (Plate III.) 

Single-tree moat*. M*de^iowi»pnt». single-tree bowsprit*. Top-ma*tt. Lower-yard*. (Fig. 7.) Top-*ail-yard*. 
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TA B L E . — Showing the Lengths of the different Pieces that compose the new Made- 
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MASTS FOR SHIPS OF THE LINE 


TABLE : — Showing the Lengths of (liferent Pieces that compose the vnr 
Made mast, for Ships of the Line , on the Plan of Sir Robert Sejgnngs. 
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TABLE : — Showing the Lengths of diffv 
Made mast, for Ships of the Line , on tin 
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The Diameter required for the different Sticks that compose the several parts of 
the Top and Butt Mast. (Fig. 27, Plate IVJ 


Given Diameter 

> 

OF YELLOW PINE OR RIGA. 






in inches. 
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I 


TO CONVERT THE SPINDLE. 

The spindle is so converted, that the butt end may be upwards, and 
is lined the athwartship-way first. The middle line is struck upon the 
tree, and the lengths of the place of the hounds and second clasp hoop 
are marked ; and from the head, half of the given length, and the addi- 
tional length of head, is set down for the tail of the cheek. 

From the size of the upper end, which is / j of the given diameter (Note, 
page 162), set off equally on each side of the middle, strike a straight line 
to the diameter of the mast, at the tail of the cheek, for the size from the 
head to the second clasp hoop ; or, to save trouble, set ofT ^ at the second 
clasp hoop, and strike a straight line from thence to the head ; this line 
will be found to answer very nearly with the first line struck. Below the 


Digitized by Google 


ON CONVERTING THE DIFFERENT TREES. 


195 


second clasp hoop, the spindle is lined straight to the lower end, where it 
is in general about inches. 

To line the fore and aft way, strike the middle line as before on the tree, 
and mark upon it the hounds, the first clasp hoop (which is 21 inches 
below the hounds), and the third quarter ; then set off, equally on each 
side of the middle line, the size of the head, which is commonly §• of the 
given diameter ; strike a straight line to the diameter at the third quarter - r 
and, 3 feet below the first clasp hoop, set off of the diameter, and 
line it straight from thence to the lower end, where it is £ of the given 
diameter. At the first clasp set an inch and a half in, for an abutment 
for the fish, and thence draw a straight line to a distance of 3 feet 
below it. 


The Side Trees, 

The side trees are lined with the butt end downwards, and the athwart - 
ship-way first : set off on the stick, the partners, quarters, lower end of 
the spindle, and whole length, which is from the second clasp hoop to 
the heel. 

On one side of the stick, range a line to represent the middle line of the 
mast ; then apply the graduating batten at each quarter, and at the lower 
part of the spindle, with its end to the middle line, and take the half size 
of the spindle, which set off at the corresponding places, from the line 
representing the middle line at the side tree j and, at the same time, 
marking from the batten the diameters of the mast at the respective 
quarters and partners. This will give the form of the side tree, such as 
to conform to the spindle, and to the athwartship diameter of the mast. 

To line the fore and aft way, which is done after it has been sawn to the 
athwartship form, strike upon it the middle line as before, and mark, on 
the side upon which the middle line has been struck, the places of the 
quarters, partners, and end of the spindle, and transfer the size of these 
respective places from the spindle to the side tree, and strike lines through 
them ; below the partners, or lower end of the spindle, the side trees are 
made parallel. 

It is very frequently the case, since the side trees are worked with the 
top end upwards, that the stick will not hold its breadth at the upper end ; 
in which case pieces must be worked on its edges. In lining, therefore, 
hold a batten across the upper end, and range two lines to its size, here 
and at the partners ; these lines will show the best manner of disposing of 
the piece on the edges, should it not be large enough, and strike it on as 
far down as the piece will hold, bringing the butts of the pieces under a hoop. 


Digitized by Google 


196 


ON MASTING SHIPS. 


The Fore and after Fishes. 

The fore and after fishes are worked with the butt end downwards, and 
are made as wide as they will work, bringing them upon one edge of the 
mast, rather than have the pieces too narrow j while, at the same time, they 
should not be more than inches wide. 

The fishes are lined w ith one edge straight, and have marked upon them 
the length (which is from the heel to the first clasp hoop under the 
hounds), quarters, and partners ; then, with the graduating batten, take at 
the heel, partners, and quarters, and upper end of the fish, the fore-and- 
aft size of the spindle and side trees ; and the difference between this and 
the diameters of the mast, at the several quarters, as on the graduating 
batten, will be the thickness of the fish, which, if set off at the respective 
quarters upon the stick, will give the outside of the fish. 

On the Cheeks of the Mast. 

Masts are in general cheeked from 18£ inches diameter upwards ; but if 
small masts were increased in diameter, and only such cheeked as the 
quality of the sticks might require, from having either bad knots at the top 
end, or being inferior in other respects, there would be a considerable 
saving of expense, since it requires for the cheeks of a mast the best part 
of those sticks which are suited for a bowsprit of the same diameter as 
that of the mast. 

Cheeks are now mostly cut from yellow pine, and worked with the butt 
end upwards. The side next to the mast, or the sole of the cheek, is lined 
straight ; and upon it are set off the length (which is half the length of the 
mast, together with the additional length of the head), and place of the stops 
or hounds. 

They are made at the upper end and at the hounds of the given 
diameter : without this dimension, half the thickness of the trestle-trees is 
set out for the stops ; and from thence to the lower end, where they are 
jj of the given diameter, they are lined straight. 

For lining them the fore-and-aft way, a middle line is struck upon them, 
and the size of the mast from the head to the lower part of the hounds is 
set off equally on each side j from the lower part of the hounds to the lower 
end, where they are half the given diameter, they are lined straight. 

To convert Bowsprits. — To line the Main Pieces. 

The main pieces are worked with the butt-end inwards, and lined the 
ath wartship- way first. Set off upon the tree the length and place of the 
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bed, and at each end fix a batten ; then from batten to batten range two 
lines, keeping them apart at the duter end, to the diameter of the jib-boom 
and at such a distance at the inner end that they may be apart at the outer 
part of the scarph half the given diameter of the bowsprit, placing them 
so as to convert the tree to the best advantage, and plumb them down 
upon the piece. When it is cut the first way, mark the length, bed, and 
place of the quarters, upon one of its sides, and strike a straight line upon 
one of its edges for the middle line of the bowsprit, which will likewise be 
the joint edge of the tree ; then, in the wake of the bed, strike a parallel 
line, in distance equal to half the diameter of the bowsprit, and set off at 
each quarter, heel, and outer end, the sizes from the graduating batten, 
this will give the outside of the bowsprit, and the form of the trees. The 
same process must be gone through for the other tree. 

To line the Side Fishes . 

They are worked with the butt inwards. Strike upon the stick a 
straight line, and set off the length, quarter, and bed ; then from the 
main piece, take, upon the graduating batten, the sizes of the heel, head, 
bed, and quarters, and the difference will give the thickness of the fishes 
at these respective places. 
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CLASSIFICATION OF MASTS, YARDS, etc. 

The principles on which the position and moment of sails depend, have 
been shown in the preceding pages (see Arts, from 21 to 46) ; the pro- 
portions of the masts and yards, in relation to the length and breadth of 
the ship determined, in Articles from 47 to 92 ; and the diameters of these 
spars in relation to their lengths, from page 151 to page 165. It seems 
now desirable to introduce some systematic classification of the masts, 
yards, and sails of ships of war, by which the number of sizes required 
in the Navy might be reduced to a minimum. This has long been con- 
sidered most desirable, not only for the English Navy, but by the French, 
that the store may be rendered capable of easily supplying the different 
spars that may be required in all the classes of ships. This difficulty 
has in a great degree been removed, by the new classification intro- 
duced into the British Navy ; and Mr. Chatfield, in his “ Elementary Essay 
on Masting Ships,” has given a plan for “ numerical distinctions,” with 
a view to simplify the supply from the store and from one ship to another ; 
but as such classification and plan give no rules for fixing them in relation 
to the stability of the ship, twelve systems have been formed, with their 
area and moment of sails correctly calculated to be compared with the 
stability of the ship, so that each class may have spars with dimensions de- 
termined in some relation to its power to carry sails. In order to accomplish 
this, it is essential that the moment of sail should bear some fixed relation to 
the stability of the ship, as ascertained by experience (see Art. 46, page 
19). A comparison of the stabilities of a number of ships w ith their moment 
of sail, appears to be the most satisfactory way of ascertaining the extent to 
which the moment of sail may be carried, without exceeding the just limits 
fixed by the relative stability of the ship ; whilst she may be masted uptoher 
full power of carrying sail. This result may be ensured w'hen the dimen- 
sions of masts and yards are determined in some relation to the stability. 

The disadvantage of having no systematic method of masting ships, 
might be exemplified by reference to numerous facts relating to our ships 
of war, if such exemplification were needed. For instance, one ship is 
said to be crank, when the only fault is that her moment of sail is too 
great ; and another is said to be a dull sailer, whilst this defect may be 
the result of a deficiency of power of sail in relation to the stability.* 


* It is here considered that the resistance of the bodies of ships is the same in relation to the 
stability, as a ship can only be said to be crank, when she has not {tower to carry sail in pro- 
portion to her resistance ; it is by comparing these two points, we con compare the relatire ex- 
cellence of different ships. 
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Now it is very practicable to provide a remedy capable of being applied 
to all classes of ships of war, which it is considered would be adequate to 
the requirements of the Navy; this would be, to have a sufficient number 
of systems of sails, with the moment or inclining force of one system 
varying from that of another in such a proportion that the fore-sails in one 
system may be suitable for the main-sails in a system adapted to a ship of 
a lower class ; and the mizen- sails, suitable to the main-sails in a system 
adapted to a still lower class of ships. This arrangement might be made 
applicable to the top- sails and top-gallant sails ; to the top- masts, top- gal- 
lant masts, and royal- masts ; and to the lower, top-sail, top -gallant, and 
royal yards; and to the lower-masts, from the deck to the hounds. 
In the best masted ships the fore-mast is from . 88 to . 9 of the main- 
mast ; and the mizen-mast from . 68 to .7 of the main-mast. These are, 
at any rate, good proportions ; and are very near the mean of the dif- 
ferent proportions which have been customarily observed in the masting of 
ships, and as given, nearly, in the Tables in the preceding parts of this 
Work, from page 89 to 125. If, now, we take twelve systems of sails 
(Plate II., Fig. 3), each system removed from another in the regular 
gradation shown in the following Tables, we shall find by taking any 
number, for example the largest, No. 1 , for the main of a first-class ship, 
the second below that, or No. 3, would be suited for the fore of the same 
ship, and five below, or No. 6, would be suited for the mizen. Or, if 
No. 3 were taken for the main, No. 5 would be the fore, and No. 8 the 
mizen. It would then be essential to find the moment and area of sail 
for each class, taking for the fore the second below the main, and for the 
mizen the fifth below the main ; and having thus determined the mo- 
ment of the sails, and knowing the stability of the ship to be masted, it 
remains only to take the moment that falls within the limits adapted to 
that stability. (See Examples in the following Tables.) 

The twelve systems of sails described in Fig. 3, Plate II., and the Tables 
following, show the moments, with their respective lengths of lower- masts, 
top-masts, top-gallant masts, and yards, required to spread the sails. In 
these twelve systems there is sufficient variation to mast the whole Navy, 
as may be seen by the following examples. When therefore any con- 
struction is given, and the stability at 10° of inclination, to which all these 
examples are adjusted, if the two quantities of stability and moment of 
sail are brought into a proper relation to each other, and compared with 
tried ships, we may be certain of masting it to the proper power. 


TABLE — Giving the Dimensions of Masts for twelve Systems of Sails for Ships of War , with the Area and Moment of Sails 

they would give. 
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ON MASTING SHIPS. 


TABLE — Giving the Dimensions of Bowsprits , Jib-fwoms , Gaffs , and 
Driver-booms, for twelve Systems of Sails for Ships of War . 


DC | 

ii. 

.2 

■S's's 

3 o 
2 

CLASS OF SHIPS. 

BOWSPB1T8. 

JIB-BOOMS. 

carrs. 

naiTii- 

toosi. 

Length 

without 

board. 

U 

| 

u 

5 

Length. 

Diameter. 

Length. 

j 

Diameter. 

Length . 

•: i 

1 1 

S 




feet. 

ins. 

feet. 

in*. 

feet. 

ins. 

feet. 

1 

in*, j 

15 I 

, r 

Three-Deck Ships 1st class (1.) 

52.5 

40 

54.0 

16* 

50.0 

12 

71.0 

M 

Two-deck ditto 1 st ditto (2.) 

52.5 

40 

54.0 

16* 

50.0 

12 

71.0 

15 i 

l 

£ 

Three- deck ditto 2nd ditto (1.) 

50.5 

38} 

52.0 

16§ 

48.0 

11* 

6S.0 

u* 1 

2 I 

Two-deck ditto 2nd ditto (2.) 

50.5 

38* 

52.0 

165 

48.0 

HI 

69.0 

15* 

l 

Two-deck ditto 3rd 

ditto (3.) 

48.2 

36 j 

50.0 

15* 

46.0 

115 

67.0 

14* 


Two-deck ditto 4th ditto (1.) 

46.0 

35 

48.0 

145 

44.0 

10 * 

63.0 

13* 

3 I 

Frigates of 50 guns.. 

... (2.) 

46.0 

35 

48.0 

145 

44.0 

10} 

67.0 

uj 


Razees 


46.0 

35 

48.0 

145 

44.0 

10} 

67.0 

14* 

4 

Frigates 1st class .. 


43.7 

334 

46.0 

14* 

42.0 

10 

62.0 

13* 1 

r ( 

ditto 2nd ditto . . . 

(1.) 

41.5 

31 1 

44.0 

13i 

40. 

9i 

60.0 

13* 


ditto 3rd ditto... 

(2.) 

39.2 

29* 

42.0 

13 

38.0 

9 

58.0 

12* 

6 

ditto 4th ditto .. 


37.0 

285 

40.0 

125 

36.0 

8} 

55.0 

I2i 

7 

ditto 5th ditto . 


34.7 

26* 

38.0 

11* 

34.0 

8 

52.0 

11} 

a f 

ditto 6th ditto... 

(10 

32.5 

24* 

36.0 

115 

32.0 

/* 

50.0 

11 

8 1 

Corvettes, 1 st class . . 

(2.) 

32.5 

24* 

36.0 

115 

32.0 

7i 

50.0 

11 

0 / 

ditto 2nd ditto . . 

»••• » « ( 1 •) 

30.2 

22* 

34.0 

10 * 

30.0 

7* 

47.0 

10 * 


Brigs, 1st class 

(20 

30.2 

225 

34.0 

lo5 

38. 0 

9* 

56.0 

13 

10 

do. 2nd ditto 


28.0 

21* 

32.0 

10 

36.0 

9 

54.0 

12* 

11 

do. 3rd ditto 


25.0 

19} 

30.0 

9* 

34.0 

8* 

52.0 

12 * 


do. 4th ditto 

.... (10 

23.5 

175 

28.0 

8* 

32.0 

8* 

49.0 

H 

12 i 

do. 5th ditto 

12.) 

21.3 

r* 

26.0 

8 

30. 

8 

45.0 

10} 


In determining the lengths and quantities, as given in the above Table, 
the lengths have been made to vary according to a rule that appears to be 
best adapted to the various stabilities of different classes of ships ; and 
from the lengths determined, as given in the different columns for masts 
and yards, the moments of sails, as given in the first column, have been 
calculated. If the stabilities of ships had followed any general law of 
their principal dimensions, or of their force, a more definite rule could 
have been given. But it is hoped, that by substituting the quantities of 
any ship to be masted, the difficulty will be reduced, and the constructor 
enabled to select from the Table a class of masts and yards which will 
suit any ship, without the risk of her being improperly masted, in relation 
to her power to carry sail. In selecting a class from the Table for masting 
a ship, in which the same system of masts and yards is adapted to three- 
deck ships, and two-deck ships of the largest class, — and, again, for two- 
deck ships and frigates of the larger class, there will, on account of the 
higher sides above water, and a different length of lower- masts, be a 
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different moment of sails. But this difference is provided for in the first 
columns in the Table, against the systems in which the moments vary under 
variable quantities ; and as the moment of sail will vary from those given 
in the Table, according to the distance of the deck above the water-line, 
the correct moment of sail in any new construction, or in any ship to be 
masted, may be found by multiplying this difference into the area of sail ; 
if the distance of the deck above the water-line be increased, the product 
must be added, but if it be diminished, the product must be substracted 
for the new moment. Thus, for example, in the third system the distance 
from the water-line is 18 feet, and the area of sails is 24222; now, let the 
height of the deck above the water-line in the new construction be 18.5 
feet, then .5 x 24222 = 12111, the quantity to be added to the moment, 
as 1918299 4- 12111 = 1930410; but if the distance of the deck from 
the water-line had been diminished by .5, this quantity would have been 
1918299- 12111 x 1906188. 

As the moment of sails in terms of the stability is to determine the 
system of sails which should be selected for any ship, according to the 
stability of the ship, the lengths of the masts and yards given in the Table 
can also be tested, as to their suitableness, only by comparing the length 
of the yards in the Table with the length of the ship, and the length of 
the top-mast with the breadth of the ship ; from this comparison it may 
be seen whether they fall within the limits of the terms that have been 
given to ships in which the masts and yards have answered well. The 
comparison of the main top-mast and lower- yard will be sufficient ; since 
the whole of the masts and yards, except the lower-mast, bear a fixed re- 
lation to the main top- mast and lower-yard ; and the sails in fig. 3, Plate 
II., are all similar figures. 

In order readily to compare the lengths of the masts and yards given 
in the Table, with the length and breadth of the ship to be masted, 
as well as to see if their stabilities will fall under the proper terms 
when compared with the moments, the limits of each proportion, as well 
as the greatest and least terms when the moment of sails is divided by 
the stability, are given ; observing that the greatest terms are in ships 
which have the most stability, even beyond what is certainly required for 
ships to be easy ; and the least terms are in ships with the least stability 
in their class, and which it would be desirable to increase. The diameters 
of the different masts, yards, &c., are given in a correct relation to their 
respective masts and yards ; but when it is considered expedient to have 
the main and fore top-masts of the same diameter, the diameter of the 
main must likewise be taken for the fore ; but it is considered that this 
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materially reduces the advantage of any system, as it regards one ship 
supplying another. The lengths of the heads of lower-masts and top- 
masts may be taken from the Tables (from page 89 to 125), in the same 
relation to the hounding. 


Three-deck Ships. 

Main-yards. 

Greatest proportion .544 x the length of the gun-deck for the length 
of the main-yard. Least proportion .51 x the length of the gun-deck 
for the length of the main-yard. 

Main Top-mast. 

Greatest proportion 1.14 x the extreme breadth for the hounded 
length of the top-mast. Least proportion 1.05 x the extreme breadth 
for the hounded length of the top-mast. 

Moment of Sails in terms of the Stability 

Moment of sail 3835/ 86 , 

= 4/8 lamest. 

Moment of stability at 10° of inclination 5931 

Moment of sail 263212 .. 

_ . — = /6*2 smallest. 

Stability 3452 


Two-deck Ships. 

Main-yard. 

Greatest proportion .545 x the length of the gun-deck for the leugth 
of the main-yard. Least proportion .51 x the length of the gun-deck for 
the length of the main-yard. 


Main Top-mast. 

Greatest proportion 1.17 x the extreme breadth for the hounded 
length of the top-mast. Least proportion 1.05 x the extreme breadth 
for the hounded length of the top-mast. 


Moment of Sails in terms of the Stability. 


Moment of sail 
Stability . . 


. 2368179 
. 5655 


= 418 largest. 


Moment of sail . 
Stability . . . 


1750165 

2280 


767 smalleat- 
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Frigates. 

Lower-yards. 

The greatest proportion .545 x the length on the lower deck for the 
length of the main-yard. Least proportion .527 * the length on the 
lower deck for the length of the main-yard. 

Length of Top-mast. 

Greatest proportion 1.22 x the extreme breadth for the hounded 
length of the top-mast. Least proportion 1.05 x the extreme breadth 
for the hounded length of the top-mast. 


Moment of Sails in terms of the Stability. 


Moment of sail 
Stability . . 


1977259 

3715 


= 532 largest. 


Moment of sail . 
Stability . . . 


504750 UQQ „ 

= 888 smallest. 

568 


Flush-Deck Vessels. 

Lower-yards. 

The greatest proportion .558 x the length of the main or upper deck 
for the length of the main-yard. The least proportion .541 x the 
length of the main or upper deck for the length of the main-yard. 

Length of the Top-mast. 

The greatest proportion 1.29 x the extreme breadth for the hounded 
length of the top-mast. The least proportion 1.16 x the extreme 
breadth for the hounded length of the top-mast. 


Moment of Sails in terms of the Stability. 


Moment of sail . 

Stability . . . 
• 

Moment of sail . 
Stability . . . 


680632 

1069 


= 636 largest. 


442413 in _. 

= 1081 smallest. 

409 


ft 


I 


THE PRACTICAL OPERATIONS 

OF FORMING AND COMBINING THE 

LOWER OR STANDING MASTS. 


On Single-tree Masts. 

The length of the mast is now commonly given in heading and hounding, 
or from the deck to the stops ; when this is not the case, the length of the 
housing of the mast and of the head is to be added for the entire length ; 
but when the given length only is given, is to be added for an additional 
length of head ; and the whole length of the head is | of the given length 
for the main and fore masts, and for the mizen-masts when they step in 
the hold, and || when they step on the lower deck. At the lower part of 
the head are the hounds or stops ; the height from the step of the mast 
to the deck is then set up, which is called the housing, and determines 
the place for the partners, where the mast has the given diameter. From 
this place the mast is divided into four parts each way ; for the partners 
to the heel for the lower quarters, at which places, and at the heel, hounds, 
and head, the different proportions of the given diameter are set off (page 
164), and the mast is formed to them the fore-and-aft way, as given on 
the graduating batten ; but athwartship it is made straight from the third 
upper quarter to the head, instead of preserving the proportion given at 
the hounds. All masts are first made square, and then such parts as arc 
to be rounded, are formed into octagons, sexdecagons,* and so on, till 
they are made cylindrical. 

Single-tree masts are left square below the stops T * y of the given length, or 
l of the mast-head for the hound pieces, and above once and a half the depth 
of the trestle-trees for the trestle-trees, &c. ; but when the mast has long 


* Commonly culled by maul- makers eight squares and sixteen squares. 
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hounds pieces, it is left square f of the length of the mast head. The mast 
head, above the lower part of the lower hoop, has its angles rounded off in 
an easy manner ; for by making it cylindrical, a proper seating for the cap 
would not be obtained. The angles are first taken off to | of the size 
of the mast head each way ; and then the other angles formed are taken 
off to J of the size of the squares, till they are reduced sufficiently small 
to form a fair curve with a plane j and below the square it is formed into the 
round, or what is called “ hanced into it,” with a hance about £ of the 
length of the hounds, below which it is made cylindrical ; but sometimes 
a small champher only is taken off the mast head. 

The stick, when appropriated, butted, and its defects examined, is 
placed upon the blocks upon which it is to be trimmed, when it is not 
straight, with its hollow side uppermost, which is made the after side ; it is, 
however, more common to line the crooked way first, since if it will line 
this way, it will the straight. A part is then trimmed off on each side at 
the heels, partners, quarters, hounds, and head, till spine is obtained, the 
least possible appearance of which is sufficient ; and from the parts thus 
trimmed off, the corresponding half diameters from the graduating batten, 
distances are set off from each side, and two spots made with chalk ; the 
distance between these spots is called “ play-wood,” and gives the limits 
for striking the middle line, as by its passing between these spots, at every 
quarter &c., the mast may be clear of sap. 

To square the stick to the dimensions of the mast, set off from the middle 
line at the quarters, heel, partners, hound, and head, the diameter from 
the graduating batten, at their corresponding places ; then, with the right- 
hand to the mast, hold the line with the left, and strike lines through the 
spots, allowing it to pass through three spots, that the external form when 
the line is struck may be given correctly, and be fair. 

Upon each end of the stick is drawn a vertical or plumb-line, that the 
mast-maker, while he is chopping it down by his plumb, may see that it is 
kept in its position. The mast is trimmed to its athwartship diameter 
first ; and when the stick will work large enough this way, it is necessary 
to allow at the hounds, on each side, 1£ inch wood, to raise the coaks ; 
and although circular coaks weaken the mast, yet they are commonly 
used. 

When the mast is formed the first way, the quarters, heel, partners, 
hound, and head, are marked on one of the sides already trimmed, and it 
is turned with that side upwards ; it is then placed with the lines marked 
on the ends, for trimming the first way, perpendicular to a vertical line ; 
and the same process is then gone through for obtaining the " play-wood,” 


Digitized by Google 


208 


ON MASTING SHIPS. 


placing the middle line, setting off the diameters, and lining the mast as 
far as the first way. 

The Hounds Pieces , x , y. (Fig. 18, Plate III.) 

The hounds pieces, a , in single-tree masts are formed with the knees in 
one piece ; they are in thickness half that of the trestle-trees, but never 
less than three inches ; in breadth , they are the same as the mast head, 
with an addition for the breadth of the knee which is formed on the fore 
part for supporting the trestle-trees, the breadth of the knee being equal 
to the diameter of the top-mast, it may extend to the fore side of the fid 
hole; and their length is £ of the length of the head, without the addi- 
tional length, or-py the given length of the mast. 

In fig. 17? the mast heads are shown with oak cheeks; the knee, r, 
formed as common to single-tree masts. To this mast head is shown the 
fittings, as is common to brigantines’ fore ; g , the hoop and roller for hori- 
zontal stay; h y h } eye- bolts through the hoops, clenched on the fore side 
for peak hallyards ; c, bolster ; d y trestle-trees ; b y b y cross-trees ; e, e y 
battens on the mast head. Fig. 18 shows the fittings of the main-mast 
to brigantines, with the hounds pieces and knee in one piece; a, a, cross- 
trees ; b y short cross-tree ; c, the lower cap with an iron hand ; d y bolster ; 
e, iron plate with an eye-bolt, x y for boom topping lift ; y y eye- bolt 
for the fore brace ; g y hoop and large eye for throat hallyards (this 
bolt is commonly fastened with a nut and screw at the fore part) ; f y f y f, 
mast head battens ; h y h y h y eye-bolts through the hoops for peak hall- 
yards ; n, shive in mast head for top rope. The lower end is formed to a 
semicircle, and is reduced, or what is called “ bearded,” to half its thick- 
ness, and to half its breadth up, from which place the forming in of the lower 
end of the knee terminates. To bring the fore part of the knee nearer t<> 
the outer part of the trestle-trees, the after part of the hounds piece, on the 
side next the mast, is reduced from f to f of an inch, and their outside* 
are sometimes formed a little hollow to correspond ; at other times the 
wood is taken from the mast to bring the fore part of the knee further out. 

The hounds pieces are coaked to the mast either by two square coak* 
formed out of the mast, or by circular coaks ; and are bolted with five 
through bolts, driven through from alternate sides, and clenched upon the 
opposite ; they are placed, the two upper and two lower bolts, about { the 
diameter of the mast head from the fore and after sides, the two upper bolts 
down about 9 inches from the stops, and the two lower J the length of 
the hounds from the lower end; the other bolt is placed in the middle 
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line of the mast, and at equal distances from the upper and lower bolts. 
A strengthening bolt is driven fore and aft through the knee and hounds 
piece, just above the two upper bolts ; the lower end is nailed with about 
six nails, two inches from, and following the curve of the end : a hoop 
is, however, to be preferred on the lower end of the hounds piece, as the 
nails injure the mast. When the coaks are worked out of the solid, there 
are two in the middle line of the mast, the upper one is 5 inches down 
from the stops, and the lower one 4 inches below the upper ; their breadth 
is in general £ the diameter of the mast, and their length } the length of 
the hounds. 

When the puttock shrouds are brought to the mast, either to a hoop, 
fig. 27, or to a chain, fig. 26, oak hounds pieces, fig. 47, are brought on the 
mast, and are £ of the length of the mast head, to give strength, and to 
prevent the hoop or chain from being drawn upwards by the tension of the 
top-mast shrouds. Their breadth at the upper part is equal to the distance 
between the after side of the mast, and the fore side of the top-mast fid 
hole ; and out of this breadth the knee, h, is formed, on the fore part, the 
same as to the common hounds pieces. It is secured by five bolts and 
five coaks ; and it has likewise three hoops driven upon it. The first 
hoop is placed of the length of the mast head down from the lower side 
of the trestle-trees, a ; the second hoop ^ of the length of the mast head 
below the lower side of the trestle-trees, so as to form a stop for the chain 
necklace, fig. 25, b> b, or hoop for the puttock shrouds, fig. 27 ; and the 
third hoop, which is commonly a clasp hoop, is placed 6 inches above 
the lower end of the hounds pieces. 

In figs. 21 and 25, the fittings of the mast head and puttock shrouds are 
shown. 

The hoop, fig. 27, was the plan at first used to bring the puttock 
shrouds to the mast, but it has since been considered that a chain, fig. 26, 
is preferable, as it brings less strain on the mast ; this chain has shackles, 
a, b, fitted into the links to which the puttock shrouds are attached, x y x, x,x. 
The chain is brought tight on the mast by a screw, d , passing through the 
ears, e f e. When a hoop was fitted, the puttock shrouds were attached to it, as 
x,fj fig. 27 , and kept separate by the bars, e , e, e, which likewise strength- 
ened the hoop. This hoop was brought tight on the mast, in the same 
manner as the chain, by having two ears, a, a, and the screw b. 

The fittings which arc commonly fixed for the fore-mast heads of steam- 
vessels (fig. 21), and which form the cross-trees that are shown in fig. 22, 
have a, the trestle-trees j b y b, cross-trees ; c, bolster ; d , connecting piece, 
as shown by d , fig. 22 ; block fitted on the after side of the mast, as / fig. 
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22, in which arc two shivcs for throat hallyards ; </, eye-bolt for slinging 
the fore-yard ; r, r, r, eye-bolts for peak hallyards ; 8 , s, battens on the 
inast head. The mast heads are left square, from the lower side of the 
trestle-trees to the upper side of the bolster. 

Fig. 23, shows the fittings for the main-mast head of steamers : a, trestle- 
trees ; by by the cross-trees ; c, the bolster, which extends from the fore side 
of the mast to the chock, between the trestle-trees ; d , block with two 
shives, as shown in d, fig. 24, for throat hallyards (this block is fastened to the 
trestle-trees with two bolts) ; e, plate and eye for the boom topping lift with 
two bolts ; Xy eye-bolt for the fore top-sail brace ; y, eye-bolt for the fore 
brace ; m, tenon for iron cap ; w, shive in mast head for the top rope ; 
r, r, r, eye-bolts for the peak hallyards (these bolts are in diameter for first 
class steamers inch, second class 11 inch, third class 1^ inch, and 
fourth class 1| inch in diameter) ; A, iron plate round the mast for the 
chain rigging. The head of this mast is rounded, as shown by the section. 
The hounds are square, as shown by section f y f ; the knee and hounds 
pieces are in one ; they are fastened with three bolts, and a hoop at the 
lower part with two bolts through it. 

Brigantines: fig. 17, the fore-mast, and fig. 18 the main- mast; both 
the fore and main masts have eye-bolts, h, h, by for the peak hall yard, and 
the main-mast has an eye and outrigger for the throat hallyards, with a 
plate for the boom topping lift, e. The outrigger is 2$ by 3 inches deep, 
and its bolt through the mast is 1^ inch, and is secured with nut and screw 
at the point. 

To Hoop the Mast. 

Hoops are placed upon single-tree masts, in general, both at the head 
and heel ; at the head about five in number, and from one to three at the 
heel. The number and place of those at the head should be determined by 
the knots, placing the upper one as near to the tenon for the cap as pos- 
sible ; and the lower side of the lower one, once and a half the depth of the 
trestle- trees from the stops, or to what is called the “ calf s tongue but 
if there are knots, they may be removed 4 or 5 inches to cover them. 
One, two, or three, are placed between these, according to the knots in the 
mast head, and fixed over those that are the worst collared. Knots are 
badly collared, when the fibres that take a sinuous form round them are 
separated. 

The hoops at the heel are placed with the lowest about 14 inches from 
the heel, or as near the shoulder as possible ; and if the heel should he 
shaken, two others arc placed above it, from 2£ feet to 3 feet apart ; if the 
heel is sound, one only is placed upon it. 
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Single-tree Masts cheeked. (Fig. 28, Plate III.) 

t 

Single-tree masts are cheeked to give additional strength, or to take off 
that part of the top end of the tree which is frequently knotty, or will not 
work to its full size. Fore-masts from 18£ inches and upwards in diameter 
are in general cheeked. To cheek a mast causes a great consumption of 
timber, as one of 22 inches in diameter will take for the cheeks the greatest 
part of a 19-inch tree, when timber is not supplied for cheek pieces ; but 
when they are cheeked, in most cases, especially those above 19| inches 
in diameter, they may be made of yellow pine timber, as red pine seldom 
exceeds this dimension ; and this would reduce the expense. When the top 
cuds of Riga sticks have the knots too bad to make top-masts, it is then 
good conversion to cheek them for standing masts. 

The main-mast of brigs, when they have no try-sail mast, must be got 
without cheeks, on account of the working of the gaff. Single-tree masts, 
when they are cheeked, have the proportions set off, and are formed the 
same the athwartship-way as those without cheeks ; but the fore-and-aft 
way from the lower end, or tail of the cheek, to the upper end, they are 
made straight, so as to be at the tongue or head from ^ to £ of the 
given diameter. In lining the stick the athwartship-way, the line is in 
general carried through to the quarter above the tail of the cheek, that the 
mast may be fair ; then at the tail or lower end of the cheek 3 s o of the 
diameter of the mast is set in for the curvature that will be formed in the 
breadth of the cheek, and from this spot to the head, where it is \ or tV 
of the diameter, a straight line is struck, to which line the mast is trimmed 
through for the seating of the cheek ; only that another line is struck from 
the exterior of the mast, at the tail of the cheek, to intersect this line at 
6 feet up, or to the third quarter, where the round of the mast will ter- 
minate. 


On the Cheeks. 

The cheeks are brought on each side of the mast, and extend down from 
the head half of the given length, besides the additional length of head ; 
they have the sides that fay to the mast straight lengthways, and are in 
thickness at the lower end -£ r , at the hounds / T , and at the head \ or ^ 
of the given diameter ; the length of the head and the place of the hounds 
are determined as they are for single-tree masts, at the hounds half the 
thickness of the trestle-trees is set without the proportion for this place, 
to form the stops ; they are straight lengthways, from the lower part of 
the stops to the lower end, and from the hounds to the head. 
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The cheeks are of the same breadth as the mast the fore-and-aft way, 
from the head to the lower part of the hounds ; from this place they are 
made straight to the lower end or tail, where they are in breadth 1 inch 
more than half the given diameter. In the same manner, and at the same 
distance above the stops, the cheeks are rounded, and the length of the 
hounds and hance is the same as of masts that head themselves ; but below 
the hance they arc rounded transversely, to a margin upon their edge, which 
is up from the sole or faying surface f of its thickness at the lower end, 
and ^ at the hance ; except when the masts are fished on the fore part, 
which is often done when single-tree masts are considered weak, and 
are fished on the fore side, to increase the strength, when the outer sur- 
face of the fish and cheek are made to a fair curve for hooping.* The 
lower end of the cheek is rounded to a semicircle, and the margin is carried 
round the end, to which it is bearded. 


To hoop the Cheeks, and place the Circular Coaks . 

The first hoop is placed * an inch below the stops, which is called the 
hound hoop, h ; one with its lower part once and a half the depth of the 
trestle-trees above the stops, and two at the head, one about 3 inches 
below the tenon, and the other 2 inches below it ; but this is not always 
the case, frequently there is only one hoop. Between the upper hoop, 
and the one above the stops, to a mast of 23 inches in diameter, three 
hoops are placed ; from 23 to 30 inches diameter, four ; from 30 to 33 
inches, five ; and from 33 inches and upwards in diameter, six, at equal 
distances apart. At the lower end of the knee, a second hound hoop, 
is driven on, and below the hounds the hoops are made to clasp, as it 
would be impracticable to drive them ; they have sometimes a joint which 
is placed on the after side of the mast, but mostly the spring of the iron is 
sufficient to allow them to open, and on the fore side with the two parts 
to clasp each other with mortices, which have wedge-like keys driven in 
to set them tight ; this is not applicable to single-tree masts, as there is 
then insufficient tapering to give the necessary drift for the hoops to be 
driven on. These keys, when hot, are formed close to the mast, and are 
generally covered with lead, to prevent any ropes from catching under them 
when there is not a rubbing paunch ; one is placed from 20 to 21 inche? 
below the lower part of the hounds, and the lower one about 12 or 14 inches 


* Sec Fishing of MasU. 
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above the tail of the cheek ; between these, three or four others are placed 
at equal distances. 

The circular coaks are placed in the mast head above the stops, one 
between each hoop, upon alternate edges, about their diameter from the 
edge of the cheek ; in the wake of the hounds three coaks on each side, 
one about 9 inches from the stops, and one about 9 inches from the lower 
part of the hounds, on opposite edges upon opposite sides ; one on each 
side is placed in the centre immediately opposite each other, so that four 

bolts of the five that are driven through the hounds, pass through one 

« 

coak each, and the other bolt, the centre one, through the two coaks that 
are opposite each other ; and below the hounds they are from 2 feet to 
2 feet 6 inches apart ; the lower coak is about 9 inches above the part at 
which the cheek is hollowed. 

To Bolt the Cheeks. 

One through bolt is driven through each circular coak, except through 
those coaks in the round of the mast where the bolts are driven through 
diagonally from alternate sides. In the mast head one through bolt is 
driven between each hoop, through the circular coaks ; and as high up as 
the cheek is hollowed, bolts are driven through, about 3 feet 6 inches apart, 
in a diagonal direction, so as to be on the fore edge of one cheek and on 
the after edge of the other. In the wake of the hounds, the bolts are driven 
from alternate sides ; two of these bolts, passing through the side plates, 
are clenched. 


On Made-masts. (Fig. 1., Plate IV.) 

To confine a mast-maker too rigidly to any particular plan in the making 
of masts, is likely both to increase the expense of making them, and to 
occasion a needless delay ; since there is not always in store a supply of 
sticks suited to a particular plan of mast-making. It would, therefore, 
be advantageous to impose certain restrictions with regard to placing the 
scarphs, butts, &c., and leave the mast-maker to appropriate such sticks 
as he can, from time to time, obtain from store, in the best manner he is 
able. As it regards efficiency of strength the principal pieces in a mast 
are the cheeks ; since the wringing of the mast head is the most common 
defect ; and the want of them has constituted the principal imperfection in 
masts formed on Sir Robert Seppings’s plan. We find no complaint of 
these masts, even where there are two butts of the component parts in the 
same transverse section ; hence it may be fairly concluded, that if the 
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scarphs which arc commonly given to masts arc of a sufficient length, ami 
the butts well hooped ; and when there are more scarphs than one, if they 
are placed properly with regard to their distance from each other, they do 
not materially affect the strength of the mast* These scarphs should, 
however, be from 6 to 7 feet long, so as to take three hoops, one over each 
butt, and one in the middle of the scarph. 

Several plans are given for the appropriation of the different sticks that 
are commonly furnished for the store of masts, all of which appear to 
be characterised by efficiency of strength ; whilst they would be less ex- 
pensive than the common made-masts when large trees are used. The 
saving of expense is not, however, the object which is here aimed at, so 
much as the removal of the inconvenience that is occasioned by the diffi- 
culty of procuring large sticks. The explanation of each plan is given as 
follows : 


Common Made-masts. (Fig. 1, Plate IV.) 

The common made-mast is composed of five principal pieces : the spin- 
dle , c, c, which is frequently made of two pieces, as m, in; the side-trees , 
b, b ; the fore and after fishes, d, d ; and the cheeks , a, a. The several 
pieces which compose the mast have the same external form as single- 
tree masts that are cheeked. 

The spindle, c, c , which is the principal or main piece, extends from the 
head to a small distance below the W'edges of the middle deck, in three- 
deck ships ; and the upper deck in all others, if a piece can be provided 
long enough ; if not, the side-trees wdiere they meet may run higher up. 
It is the vvhole size of the mast, the fore-and-aft way, from the head to 
the first clasp hoop, where an abutment is sunk 1£ inch, for the fore and 
after fishes, d,d; 3 feet below the abutment it is || of the given diameter, 
and from thence to the lower end (where it is half the given diameter) 
it is straight. Athwartships, the spindle is at the head, from ^ to i ; at 
the upper end of the side-trees, or at the second clasp hoop, T ’ T of the given 
diameter, and at the tongue, or lower end, 2J inches ; betwxen which 
places it is straight. 

The side-trees, b , b, are brought upon the sides of the spindle ; making 
up with the spindle, from its lower end upwards, the athwartship diameter 
of the mast ; below the lower end of the spindle, they meet at the middle 
line, and are of themselves to the heel, the whole diameter athwartship ; 
fore-and-aft ways, they conform to the size of the spindle, as far down as 
it extends ; and below it they arc parallel. 
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The fore and after fishes, d , rf, are brought on the fore and after sides of 
the mast, and extend from the heel up to the first or upper clasp hoop, if 
the trees are of sufficient length ; if they are not, a piece is scurphed on the 
lower end ; the thickness of the fish makes up the fore-and-aft diameter 
of the mast, and the breadth of the fishes is a9 wide as it can be obtained ; 
the deficiency is made up by pieces called “ aris pieces.” 

To form and unite the several Pieces. (Fig. 1, Plate IV.) 

The spindle, c , c, is worked with the butt-end of the tree upwards. The 
middle line, or a line to be in the same plane with the axis of the mast, is 
got upon the spindle for setting-off equally on each side the several 
diameters. The lengths of the head for the stops, the hounds, and the 
place of the lower end of the cheeks, are determined the same as for 
single-tree masts. To form it the athwartship-way from the head, where 
it is from yV to $ of the given diameter, to the upper end of the side-trees, 
which is at the second clasp hoop, its side is made to tend in a direct line 
to the diameter of the mast, at the lower end of the cheek, or to be at 
the second class hoop ; and from this place it is straight to the lower 
end, or tongue, where it is 2| inches. 

To form the spindle the fore-and-aft way, it is made the whole size of 
the mast, from the head, to 21 inches below the lower part of the hounds, 
which is the place of the upper clasp hoop, and the upper end of the fore 
and after fishes j this is obtained by setting off § of the given diameter at 
the head, and making it straight to the proportion of the third quarter, 
which is got by the graduating batten ; at 3 feet below the first clasp hoop 
it is of the given diameter ; from which place it is straight to the lower 
end, where it is one-half the given diameter. The spindle is lined, as 
explained before, and the faying surfaces to receive the side-trees are 
trimmed through straight, by lining both sides. 

The side-trees, b, b , 'are worked with the butt-end downwards j upon 
them are set off the upper and lower quarters, the lower end of spindle, 
and of the partners, and their whole length ; as these pieces meet at the 
middle, and give the whole size of the mast below the spindle. The 
middle line, or axis for the athwartship-way, will be a line produced from 
the joint or part where they meet ; from this line for the outsides will be 
the given proportions, as on the graduating batten ; and from the lower 
end of the spindle to the upper end, they are made straight, to half the size 
of the spindle from the middle line. The fore-and-aft way they are made 
to the size of the spindle, as far as it extends, and below it, they are of a 
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parallel breadth. The side-trees are lined on both sides, and trimmed 
through straight, and out of winding, on the surface that fays to the 
spindle, and the part that forms the exterior part of the mast. 

When the side-trees and spindle are united together, the mast is trimmed 
with one of its sides upwards, and the spindle and side-trees lined to their 
fore and aft dimensions, and the lines taken out ; the mast is then turned 
over and lined on the opposite side, and the spindle and side-trees trimmed 
through straight when they are united together. 

The fore and after fishes, d , d , are worked with the butt-end downwards ; 
they are brought on the fore and after part of the mast, and make up the 
fore-and-aft diameter. Their thickness will be the difference of the 
diameter of the spindle, taken from the whole diameters at the several 
cpiarters ; and their proper thickness is obtained by setting off the part- 
ners, and upper and lower quarters, upon them; and, as the side that fays 
to the side-trees and spindle is straight, to conform to these pieces, the 
difference is set off with the graduating batten, and outer parts of the 
fishes are formed to it. The fishes are set straight, and lined on both 
edges, and their faying surfaces and outsides trimmed straight and out of 
winding ; they are then brought on, and dowelled and bolted to the mast, 
when the mast is eight-squared and rounded, as described for single-tree 
masts cheeked. 

To unite the Pieces that compose the Made -mast. 

The spindle, when in two, which is frequently the case, is formed the 
fore-and-aft way, by the union of the two pieces, at the athwartship middle 
line, mm. These pieces are united together by circular coaks, at the 
middle line, about 5 feet apart, between the hoops, and a bolt is driven 
through each coak, which is left an inch and a half short at each end. The 
circular coaks diminish in size, from 5 to 2$ inches in diameter, as they 
approach the tongue. 

The side-trees, b } b , are brought upon the spindle ; they are coaked to it 
with one circular coak, about 9 inches above each hoop, placed alteraately 
upon opposite edges, or opposite sides, and bolted with one bolt through 
each coak, driven through from the side on which the coak is placed. 

The fore and after fishes, d, d> are coaked to the mast with one circular 
coak under each hoop, and as far up as the substance of the side-trees will 
admit ; they are placed alternately in each, so as not to be nearer than 
their diameter to the edge of the fish ; above, they are placed in the 
spindle, alternately on each side of the middle line, increasing in distance 
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from it as the spindle widens. They are bolted with one through bolt in 
each coak. The aris pieces, that make up the deficiency of the fishes, are 
sometimes nailed with about two nails between each hoop, at other times 
they are fastened with small pegs. 

Occasionally a slight alteration is made from the common made-masts, 
in order to render the conversions of the sticks more advantageous. 
In one case the spindle is made in two parts, with the sticks £ less in 
diameter than when it is made in one ; and in such proportion as the 
trees are shorter, in consequence of using smaller sticks, the side-trees 
are carried up to compensate for the deficient length, and are scarphed 
at the heel to make up the length by a lengthening piece, having a scarph 
about 6 feet long secured with three hoops, three bolts, and three coaks. 
This alteration in a 40-inch mast would require two 25-inch trees, in- 
stead of one tree 30 inches in diameter ; and as the 25-inch trees would 
be 15 feet shorter than the 30- inch trees, the spindle is shortened, and 
the side-trees are lengthened in the same proportion. In the other case, 
the spindles are shortened, as in the first case ;*but in the fore-and-aft way 
they are made to the full size of the mast, as far down as the sticks will 
hold that size ; and at this extremity the butt for the fore and after fishes 
is worked, which so shortens the fishes that they do not require to be 
lengthened at the heel. The side-trees are lengthened as in the first case. 

On the Top and Butt Masts. (Fig. 2/, Plate IV.) 

The top and butt masts are generally made between 24 and 32 inches 
in diameter. The main pieces, b b , which form the mast the fore-and-aft 
way, are made in two parts ; the butt-end of the upper main piece is 
placed upwards, and the butt-end of the lower main piece is placed down- 
wards. The lower main pieces work into the upper main pieces with a 
butt, e, of about 2 inches, — in general, under the lower hound hoop ; the 
upper main pieces extend down as low as the length of the stick admits, 
and the deficiency is supplied by a lengthening piece with a scarph of 
6 feet in a 32-inch mast, and 5 feet in a 24-inch mast. The scarph has 
three coaks and three bolts in it ; and when the mast is hooped, three 
hoops are brought over the scarph. The inner butt of the scarph should, 
if possible, always be brought below the upper wedging deck. The fishes, 
a a, arc brought on the side of the mast, and stop at the third quarter, 
making up with the spindle, or main pieces, the athwartship diameter 
of the mast, and extend down to the heel of the mast. The main pieces, 
or spindle, are, athwartships, half the diameter of the mast ; and the two 
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fishes make up the other half. To form an abutment for the upper end 
of the fish, a line is drawn from a spot half-way between the third quarter 
and the hounds ; and at this place the half diameter is set off ; and from 
this spot to the head, where it is fV of the size of the head, it is made 
straight. This line is then carried straight down to the third quarter, 
where it forms an abutment for the end of the fish, and will allow the 
fish to project as much as the cheeks, dd, at the lower part are hollowed. 

Made-mast. (Fig. 31, Plate IV.) 

This mast is made with a short spindle, consisting of one part only, b ; 
two side-trees, a a , lengthened, g g ; two fore-and-after fishes, cc, length- 
ened, d d ; and cheeks, b b , as in the common mast. It is necessary that 
the stick used for the spindle should be as straight as possible, and full 
at the upper end — as the full size of the tree will be required at the 
angle, i i. 

This mast is put together very similarly to the common made-masts, 
except when the stick will not hold its full size the fore-and-aft way, in 
which case a piece, mm, is brought on the after and fore sides to make up 
the deficiency. This piece extends from the head to the lower hounds 
hoop, where it forms an abutment for the fore and after fishes. As the 
spindle is shorter in this mast than in the common made-mast, the side- 
trees are made to extend £ the length of the mast head above the 
third quarter, that they may give a sufficient scarph to the spindle. At 
the head the spindle is made yV, and at £ the length of the mast head 
above the third quarter, it is y of the given diameter ; from this spot 
upwards the spindle is straight to the T 4 y , and downwards to T V of the 
given diameter. The side-trees, a a , make up the athwartship diameter 
of the mast. And the length is made up by lengthening pieces, g g y 
joined with a scarph, e e, which takes five hoops, and is coaked with five 
coaks in each, and bolted with four bolts to pass through both scarphs. 
The fishes have likewise lengthening pieces, d d , of which the upper butt 
is just below the wedging deck ; and three hoops are brought over these 
scarphs. Whilst the disposition of the parts of this mast give it an 
increase of strength in comparison with the common mast, there will ulso, 
if the spindle is in two parts, be a saving of one 25-inch tree when the 
mast is 40 inches in diameter. 

Made-mast . (Fig. 29, Plate IV.) 

This mast is made of a short spindle, the side- trees, which form the 

fishes, consist of four principal pieces, a a ; and the cheeks, c c. The 
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spindle extends downwards from the head as far as the length of the sticks 
will admit. The upper end is athwartships T 4 T of the diameter ; and fore- 
and-aft it forms the whole diameter of the mast, as far down as this size 
can be obtained from the stick. To \ of the length of the head above 
the third quarter, it is 4 of the given diameter ; and at this place terminate 
the side-trees, a a. The lower end of the spindle, e, is the athwartship- 
way of the given diameter ; and fore-and-aft it is as wide as the tree 
will work : from the touch to £ the length of the mast head the spindle is 
made straight each way. The side-trees, a a , are made of four pieces ; 
and at the place where the spindle falls off the fore-and-aft way , g g , they 
are so formed as to be under a hoop, i i ; the side-trees work in with a 
butt of about 2 inches, and the athwartship-way they extend up on each 
side of the spindle 4 the length of the mast head above the third quarter, 
a a , where they have a butt which projects as much as the cheek is hol- 
lowed in their breadth at the lower end. And care should always be 
taken to have sufficient wood for the scarph of the side-trees to work to 
the middle line at the part where the spindle becomes deficient in size the 
fore-and-aft way, and where they will cave or rabbet over, so as to meet at 
the middle line. In forming the four sticks which make up the side-trees 
or body of the mast, two for each side-tree are first well jointed by being 
turned straight and out of winding ; the wood is then taken off, — working 
from the middle line or axis of the mast to make the scarph on the spindle 
each way. 

The scarphs for the lengthening pieces at the lower end of the side-trees 
or body of the mast, require to be about 8 feet 6 inches long ; the butt of 
the lower end of the side-trees athwartships being tr of the given diame- 
ter ; the upper butt ^ of the lower butt, and billed in 2£ inches. This 
scarph is secured with Bix coaks on each side, and six through bolts ; and 
four of the heel hoops are brought over it, so that one shall come on each 
butt. The butt-ends of the trees for the spindle are worked upwards, and 
for the side-trees they are worked downwards. The cheeks are worked 
in the same way as for made-masts. 

On Made-masts. (Fig. 28, Plate IV.) 

This mast is formed with a view of using smaller and shorter sticks 
than those which are used in the common made-masts, when it is neces- 
sary ; and for increasing the convenience of conveying them from one 
port to another. And although it may be less rigid than the masts which 
have been already explained, yet it will be efficient, and capable of bearing 
all the stresses to which lower-masts are subject. It is composed of five 
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principal trees and the cheeks ; the principal trees are scarphed together 
with scarphs, c, in length about 6 feet, so that three hoops may come over 
the scarph. When the principal trees are united together they form the 
whole diameter of the mast the fore-and-aft way ; but cheeks, a , arc 
brought on the athwartship-way, and the fore pieces which form the mast 
this way have an abutment formed, a a, at i the length of the mast 
head above the third quarter, which projects as much as the cheeks are 
hollowed in their breadth. And from this point it is made straight to the 
head, where it is -jV of the given diameter. The cheeks are formed in the 
same way as those to common masts. 

On Made-masts. (Fig. 30, Plate IV.) 

This mast is formed with the same view as that which is described in 
fig. 28. The spindle or core of this mast is composed of four pieces which 
together make * the size of the mast the whole length, scarphed or butted, 
placing the scarphs or butts so that they shall not be within two stations 
of each other, or of the other butts or scarphs of the mast. But should 
the different lengths of the core abut against each other, a circular coak 
2 feet long should be placed in each end. Four fishes are brought upon 
the core or main pieces at the fore and after sides, and on each side of the 
mast ; the side fishes extending up to the third quarter, where they project 
as much as the end of the cheek is hollowed in its breadth. The fore and 
after fishes terminate at the station of one hoop beyond the side pair, 
where they likewise have an abutment for the cheeks that are brought 
on the fore and after sides. Cheeks are brought on both the sides, ee, 
and on the fore and after parts of the masts, mm ; those on the sides arc 
formed in the same manner as the cheeks to the common masts ; but 
those on the fore and after parts of the masts fill up the breadth between 
the two side cheeks, m', but increasing in breadth to the lower end, n, so 
that the breadth at this place shall be equal to £ the given diameter of the 
mast. When the mast becomes weak, a front fish may be scarphed on to 
the lower end of the foremost cheek ; the scarph taking two hoops, and 
the lower end of it extending down below the first wedging deck. The 
fishes are scarphed with flat scarphs below the wedging decks, as shown 
by o and p . 

In forming the different made-masts, as shown in figs. 27, 28, 29, 30, 
and 31, the common mode of hooping, coaking, and bolting is to be ob- 
served. The diameter of the fastening bolts should not, however, exceed 
} of an inch for large masts, nor J of an inch for small masts ; as when 
a mast is taken apart for repair, the bolts must necessarily be increased. 
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since their only use is that of combining the different parts until the mast 
is hooped. The hounds bolts form an exception to the general statement ; 
the sizes of which are given in the Tables. 


Fig. 42. — Plate IV. 

Made-masts , according to the Plan of Sir Robert Seppings. 

The new made-mast is composed of a number of square pieces, each 
side being one-fourth the diameter of the mast, for ships of 60 guns and 
upwards ; and one-third the diameter for smaller ships. These pieces 
vary in length according to the length of the mast, and are placed end to 
end, with their butts under the hoops. Four of these pieces, in a sufficient 
number of lengths to make up the length of the mast, are first united 
together to make the main piece, or what is called the core B ; on each 
of the four sides of which, two pieces are united together, and brought 
upon it to make up the diameter. The pair on each side, a , and the after 
pair, d , extend the whole length of the mast ; the pair on the fore side, c, 
does not extend the whole length of the mast, but is shorter at each end 
by the length of the mast head, minus once and a half the depth of the 
trestle- trees. 

These masts are formed with both ends alike, to afford an opportunity, 
in case of defect or injury, of placing either end uppermost ; each end is 
therefore made to form the head, and of a length the same as the common 
mast head. 

The exterior form of the body of these masts is cylindrical ; the parts at 
each end, to the length of the common mast head, are formed with the 
angles only taken off, the same as the common heads. 

Neiv Made-masts for Ships of the Line. 

The several pieces that make the masts, are placed with their butts 
under the hoops. For ships of 60 guns and upwards, the length of the 
pieces, and the places of the butts, are determined by dividing the length 
of the fore fish into fourteen equal parts, which gives the station for every 
other hoop, with one placed at the middle of the mast. At the middle 
will be the station of one butt, and its opposite on opposite quarters. 
The lengths of the middle pieces are equal to six of these spaces ; but the 
pieces which run through to the ends may be longer or shorter, according 
to the convenience of providing them. 

The first butt in the fore and after pair is placed under the middle hoop 
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in one piece, and the opposite on the opposite quarter ; and the other two 
pieces in these pairs extend from the top of the third space above, to the 
bottom of the third space below the middle, so as to bring the butts to 
the middle of each piece. To the two side pairs, one butt and its oppo- 
site, on the opposite quarter, are placed one space from the middle, while 
the butt of the other piece is placed at two spaces on the other side of the 
middle. 

The main assemblage, or core, fig. 42, B, has the butts the same, in 
relation to the middle hoop, as the side pairs ; that is, the butts are at the 
corresponding spaces on the opposite side of the middle of the mast 
lengthways. 

When the first butts from the middle are determined, the others will 
run regularly six spaces from them, except those lengths that run through 
to each end. The pieces are trimmed and planed up to their dimensions ; 
the core is then put together. To bring the pieces that make up the dif- 
ferent lengths in a direct line, several blocks or skids, sufficient to take 
the length of the mast, are placed in the same plane, at distances from 
each other, so as to take the butts. The different pieces have their butts 
made square, and are brought together according to their shift; aud when 
in a direct line upon the skids, an account is taken for the coaks, ac- 
cording to the common method, and the butts are coaked with one coak 
in each, 3 inches in diameter, and 6 inches in length. To bring the 
butts in the several lengths in the four parts that make the core into close 
contact at their abutments, a force is brought upon the ends of the mast, 
by means of a set by wedges at each end, against some part of the mast- 
house, or any place at which sufficient support can be obtained ; and that 
the four parts may be closely united, sets to wrain staves are made to each 
skid one way, and brought together by clamps the other way. When the 
pieces that form the core are brought together, they are united by tree- 
nails, about 2 feet apart, commencing 6 inches from the butts, driven 
from one angle to the opposite, with those in the opposite diagonal placed 
at the same distances ; but to pass in the middle between them. 

The pieces that form the side, and fore and after pairs, are first coaked 
and bolted together in pairs, before they are fixed to the core. Each 
length or piece is divided into twelve equal parts, which give the spaces 
for thirteen bolts, one under each hoop ; but in the situation of the one that 
would fall opposite to the butt, there are two bolts, placed about 12 
inches on each side of the butt ; these bolts are placed at equal distances 
from the edges : and a coak of 3 inches in diameter, and 3 inches 
long, for every other bolt to pass through. The coaks that fix them to 
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the core, are placed one on each side, .at. 12 inches from the butts of 
the core in one piece ; and one about 7 inches from the same butt in 
the other piece of the pair ; there is one likewise 12 inches from each 
butt of the different pairs, and one between each hoop when they are in 
place. 

The pairs are united to each other, and to the core, by through bolts, 
that pass from one pair to the opposite. These bolts are driven in a dia- 
gonal direction, fig. 12, C, so as to be 3 inches from the edges of the pairs 
on opposite sides, or opposite quarters. They arc between each hoop, 
one to unite the fore and after pairs, and one the side pairs, keeping them 
clear of the butts and dowels. 

To make up the deficiency that is left by the breadth of the pairs to 
give the form of the mast, aris pieces, or ekings, fig. 12, dd, are brought 
in the spaces between the edges. These pieces have their butts placed 
under the hoops, so as to give shift to the butts of the pairs, or to cor- 
respond with the butts of the core j they are fastened with mixed metal 
screws, 8 inches long, between hoops in every alternate space, and 
one a foot from each butt, passing into the edges of the pairs nearly 
square to the surface, or in a direction so as to draw a little to the other 
seating. 

The hoops on the body are spaced as described in shifting the butts ; 
that is, one hoop over, and one between, every butt, with one about 3 
inches from each end of the foremost pair, and one at the hounds. The 
head hoops are spaced with one against the end of the foremost pair, or 
once and a half the depth of the trestle-trees above the hounds ; one 
3 inches below the tenon of the cap ; and four at equal distances be- 
tween . 

The body hoops are screw hoops in two equal parts, with the ears for 
the screw on each side of the mast. To cover the ears and screw, so as 
to prevent ropes from catching, a piece of fir 6 inches thick, and 9 
inches wide, is brought upon the side of the mast, and let over them. 

The masts that of late have been formed on this plan, have had all the 
bolts and circular coaks, except those in the butts, left out, and treenails 
used in their place. The pieces that form the core are united by treenails 
as heretofore, 2 feet apart, and commencing at 6 inches from each 
butt, fig. 12, D and E ; and fig. 11, d, n. Wher. the core is together, the 
side pairs are brought against it in their proper position, and the treenails 
driven ; those in the edges, fig. 12, C, that unite the pieces into pairs, first ; 
and then those that combine them with the core, fig. 12, A. The treenails 
in the edges, that unite the pieces into pairs, are placed opposite the 
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middle of the distance between the treenails and the core, in every alter- 
nate space ; and the treenails that unite the side pairs to the core, in the 
intermediate spaces, one in each piece of the pair, to pass through both 
pairs and the core. The treenails in the fore and after pairs which pass 
through the edges are placed opposite to those that unite the side pairs to 
the core; and those that unite the fore and after pair to the core, fig. 12. 
A, opposite to those in the edges of the side pair. This gives the treenails 
at the distances of about every 6 inches : those in one diagonal of the 
core, fig. 12, D ; those in the edges of the side pairs, fig. 12, C; and 
those that pass through the fore and aft pair and core, fig. 12, A and C ; 
those in the opposite diagonal of the core, fig. 12, D ; and then those on 
the edges of the fore and after pair, and those that unite the side pair to 
the core, fig. 12, A. The treenails, except those in the core, are always 
placed in the middle of the pieces, in relation to the edges ; those in the 
core are 1£ inch ; side and fore and after pairs, If inch ; and those in the 
edges, lj inch. In the heads, in addition to the treenails, there are six 
|-bolts, that pass through the side pairs and core, and fore and after pairs 
and core, between the hoops. 

The form of this mast for ships of the line was modified, and its 
strength increased, by Mr. Blake, master shipwright of Portsmouth 
Dockyard. One of Sir Robert Seppings’s masts had the side pairs 
taken off, and side fishes added. These were formed, at the upper part 
of the common made-mast, so as to receive the cheeks in the way that 
they are applied to these masts, and as shown by the dotted lines, 
a, fig. 2, plate IV. The hoops on these masts are not made with screws ; 
they arc drift hoops, and are driven on in the common way. A mast 
formed in this manner was supplied as the fore-mast of the Revenge of JS 
guns ; it was in this ship several years at sea, in which it was found to 
answer well, and after she was paid off, in 1840, its strength was found to 
be without any defect, and it was returned to the store serviceable. The 
fishes for a 35-inch mast may be made either from a 26-inch tree, or 
from a bowsprit that is over-length. The cheeks are made and united in 
the same way as those to common masts. 


Frigate's new Made-mast . (Fig. 3, Plate IV.) 

When the length of the head is set off at each end of the masts of 
frigates, the remainder, or body of the mast, is divided into eighteen 
equal parts, giving nineteen stations for the hoops and butts. To give 
the butts their proper shift, the first butt is placed for the after JUh % at 
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the middle station ; for the core at the station six spaces above the middle ; 
for the fore fish , four spaces 5 for one side fish , two spaces above, and for 
the other side fish , two spaces below, the middle ; and then from every 
butt ten spaces or parts are set off for the length of each piece, and for 
the places of the other butts, which for the core and fishes will be two 
spaces apart. For the butts of the aris pieces, the starboard after one 
has the first butt one space above the middle ; starboard fore , three ; lar- 
board aft f five ; and larboard /’ore, seven spaces above the middle station ; 
these ten spaces are set off for the other butts, the same as for the fishes 
and core. The butts thus placed, give the proper disposition in relation 
to each other, with a distance apart of about 3 feet 6£ inches, for a 
46-gun ship’s main- mast; and will give the whole length of the pieces, 
those at the middle, about 35 feet 6 inches, and the others varying from 
16 to 14 feet, except the fore fish, which will always be half of the length 
of the mast, both heads included. 

In applying the fastenings to these masts, the core and fore and after 
fishes are first brought together. The after fish is laid straight on the 
skids, and then the core and fore fish are brought on it; when to each 
abutment is placed one circular coak, 5 inches in diameter, and 3 
feet in length. When the abutments are set close, these pieces are tree- 
nailed together ; one treenail is placed 12 inches on each side of every 
butt, which passes through the coak, and others at every 2 feet apart, 
or as near as they will space, fig. 3, A and B. The side fishes are next 
brought on and coaked at their abutments, as the fore and after fish and 
core, and fastened with one treenail, which passes through in the middle 
between the other fastenings, fig. 3, B. The aris pieces are coaked at 
their abutments with one circular coak 3 inches in diameter and 6 
inches long, and are fastened with treenails, which pass through from one 
aris piece to its opposite, on the opposite quarter of the mast, fig. 3, B, 
and are spaced at the same distances apart as the other fastenings, with 
one in the middle between each of those that compose the fastenings of 
the side and fore and after fishes, fig. 3, A and D. The whole of the 
treenails in frigates’ masts are 1£ inches in diameter. 

Frigates’ masts are formed cylindrically throughout ; except at once the 
depth of the trestletrees, above the place of the hounds, at the fore side, 
on one of the arises of the mast an abutment is sunk in 4? inches, and 
the mast taken through straight, fig. 25, c, from which it is gradually 
formed for the mast to be cylindrical at the head. 

The body hoops are placed at the stations of the butts, and screwed up, 
as explained for ships of the line ; and one of the mast head hoops is 
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placed 3 inches below the tenon, and one once and a half the depth of the 
trestletrees above the hounds, and four others are placed at equal distances 
between. 

On the Trestletrees of the new Made-mast. (Figs. 25 and 26, Plate IV .) 

The trestletrees, b , to these masts are let in half their thickness ; the 
part taken out of the trestletrees is | of their thickness for the facing, 
and the remainder for the score out of the mast. For ships of the line 
the score is taken out of the side pair, fig. 26, d ; but for frigates, out of 
the aris of the mast, fig. 25, a, d. 

To place the Hoops to Made-masts on the common Plan. 

The hoops are placed with one above and one below each deck where 
the mast is wedged : the one above with its middle 21 inches above the part- 
ners, and the other 2 feet below, which places two hoops between each 
deck. Of those below the decks, the lowest one has its lower edge about 
16 inches above the heel : between this and the one below the lower deck, 
they are placed as nearly as possible 3 feet apart. Above the decks 
one is placed about 3 inches below the tail of the cheek, and the others 
between this and the one above the upper deck, as near 3 feet apart as 
they will space. The upper body hoop is placed 12 inches below the upper 
end of the side-trees, and the intermediate ones between this and the one 
below the tail of the cheek, are likewise about 3 feet apart. 

Upon the Cheeks to Made-masts . (Fig. 1, a, Plate IV.) 

The cheeks to made-masts are formed in the same way as the cheeks to 
masts formed of a single tree, except to the larger masts, when they 
are sometimes formed in two parts at the middle the fore-and-aft way, fig. 
\, xx : when this is the case, the two parts arc united by circular coaks in 
the head, one under every other hoop, and below the head about 5 feet 
apart, decreasing in size in the thin part of the cheek, and bolted with 
bolts about 5 feet apart : where the cheek is hollowed, they are driven 
diagonally from alternate sides. 

To space the Coaks, and boll the Cheeks. 

All the bolts and coaks are disposed as described in single-tree mask* 
checked, except those in the wake of the hounds, where there are six 
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bolts and coaks ; the coaks are placed so that each bolt shall pass through 
one, and are in the alternate edges, upon the opposite sides, the two upper 
coaks are within 9 inches of the stops, the two lower, about 9 inches from 
the lower part of the hounds, the other two are in the middle between 
them ; the two upper bolts pass through an iron plate on each side, which 
plates are used for giving support to the knees. Plate III., fig. 3, g. 

To space the Hoops upon the Cheeks. (Fig. 8, Plate III.) 

The mast-head hoops, m , m , m , are spaced, as explained in single-tree 
masts cheeked. One clasp hoop is placed 14 inches from the lower end, and 
21 inches below the hounds, or over the butts of the fore and after fishes ; 
the others are placed at equal distances between these, according to the 
size of the mast, — from 28 to 35 inches in diameter, there are 4 ; 
from 36 to 41 inches, 5; and 41 inches in diameter and upwards, 6 ; 
and they are brought clear of the body hoops. 

On Hooping Masts. 

Considerable experience and judgment are necessary in determining the 
size of the hoops, so that they shall bring a sufficient pressure upon the 
circumference of the masts. The hoops arc always driven on the 
masts as hot as they can be without burning ; for in this state, the hoop 
is the most distended ; which, when cooled by water, after it is in its 
proper position, contracts, and brings the different parts of the mast into 
a closer combination. 

To give the hoops the proper size, the mast-maker girths the masts at 
their different places by means of pieces of twine, and from the exact 
girth takes off a proportion, according to his judgment, for the drift of 
the hoop. If be taken off this girth for drift-hoops, and l> e taken 
off for clasp-hoops, the hoops will be found to have the proper circum- 
ference in proportion to the masts, so that they will not be likely to break 
in driving on, and yet will collapse sufficiently to bring the requisite 
pressure on the different pieces. 

Where the mast is cylindrical, the girth only is given to the blacksmiths ; 
but where the hoops circumscribe the cheeks and fishes, moulds are made; 
at the stations of these hoops as well as the girth from which the propor- 
tion is taken off, and the moulds are then carried back to the smaller 
part of the mast, till the circumference corresponds with the reduced girth, 
which will determine the stations to make the moulds for them to be of a 
proper size. Moulds are not always made for every clasp-hoop; com- 
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monly one for the upper clasp hoop, one at the tail of the cheek, and 
one between ; and when the fish is hooped, a mould is taken for about 
every third hoop ; but the reduced girth is given for every one. The 
screw hoops to the new made-mast have the girth reduced. 

The methods of forming and making masts, as just explained, are those 
only which are common to the Royal Dockyards ; but they may be con- 
sidered the most simple and economical of any of the present modes that 
are in use, for large masts, — those on Sir Robert Seppings’s plan, and 
those made on the plans, figs. 28 and 30, have advantages, for the ease 
with which they may be transported from one port to another, and re- 
paired in the event of damage : but those on Sir Robert Seppings’s plan 
are not so good for general use. 

As the other methods of making masts are confined to the Mercantile 
Navy, a general description, only, of two of them will be given hereafter. 

On forming Masts in the Merchant Navy. (Plate IV.) 

The two principal methods of forming and combining masts for mer- 
chant ships, are those of Mr. Ferguson, and Mr. Hillman ; for which they 
had letters patent. 

Ferguson’s patent is for five sectional pieces, or upwards, with the large 
masts, having an octagonal shaft, with eight exterior pieces brought on 
the sides. Figs. 21, 22, Plate IV. 

The different pieces that form the whole length of the mast are united 
at their abutments, which are plain, with one or more circular coaks, and 
two screw bolts ; the bolts to masts of 33 inches and upwards, are 1J inch 
in diameter, and 4 feet 0 inches long. To screw them up, and bring the 
abutments in close contact, nuts with milled edges are used, let into mor- 
tices : one nut is first fixed, and the bolt screwed into it ; and the other 
nut, which is screwed up after the abutments are together, is turned round 
by means of a chisel, placed in the mortice upon the edge of the nut, and 
driven upon it with a hammer, that acts against the milled edge of the nut. 

These masts have several circular coaks, where the different exterior 
pieces are united to the shaft ; but they seldom have any bolts in them, 
except at the hounds, as the combination is preserved by drift-hoops at 
the head and heel, and by Atlee’s patent screw hoops on the body. 

Mr. Hillman’s patent is for three sectional pieces and upwards, as 
figs. 19 and 20, Plate IV. The large masts have an octagonal shaft, with 
eight exterior pieces, as explained for Ferguson’s mast. 

These masts have neither bolts nor treenails ; but the combination is 
preserved by dovetail keys and drift-hoops, figs. 23 and 24. The dove- 
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tail keys are made of hard wood, and driven lengthways into the mast, at 
every joint, as fig. 23, Plate IV. ; and the different pieces that make up 
the length of the mast, instead of abutting square, are scarphed, and have 
likewise a dovetail key. Fig. 24, Plate IV. 

The masts with octagonal shafts, and eight exterior pieces brought on 
the sides, have been a long time in use in the Duch Navy, fig. 18. They 
have the shaft in general extending the whole length, including the head ; 
and when the sticks are not of a sufficient length to make them in one, they 
are scarphed with a long scarph, which has five hoops on it. The different 
pieces are combined together at their joints, by oblong coaks, that let 
into each piece, about 2 inches, and the whole of the hoops are drift- 
hoops, as to common masts. See Traits tlfrmentaire de la mature des 
Vaisseaux a V usage des Elites de la Marine ; par Forfait. Appendice, 
p. 309. 


Substance of Hoops. 


SPECIES OK HOOPS. 
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The dimensions given in the above Table are those which are generally 
observed ; but hoops of the following sizes are sometimes used : 

On masts of the diameter of 3 7 inches and upwards the body-hoops 
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from the heel to the tail of the cheek, £ an inch thick, and 6 inches 
wide ; from the tail of the cheek to the upper end of the side trees, f of 
an inch thick, and 5 inches wide ; and all other hoops above the end of the 
side-tree and below the cheeks, when the spindle is composed of two 
parts, ± of an inch thick, and 4^ inches wide. The hound hoops are j an 
inch by 5 inches ; head-hoops | of an inch by 4 \ inches ; and clasp- 
hoops f of an inch by 5 inches. 

For masts of which the diameter is between 3 7 and 33 inches, the 
body- hoops from the heel to the tail of the cheeks are f of an inch 
thick, and 5 inches wide ; from the tail of the cheek to the upper end of 
the side-tree, | of an inch thick, and 4^ inches wide ; and all the other 
above the end of the side-trees, and below the cheeks when the spindle 
is composed of two parts, of an inch thick, and 4 inches wide. The 
hound-hoops are £ of an inch by 5 inches ; head-hoops $ of an inch by 
4£ inches ; and clasp-hoops of an inch by 4£ inches. 

For masts of a diameter between 33 inches and 28 inches, the body- 
hoops, from the heel to the tail of the cheeks, are £ of an inch thick, and 
4£ inches wide ; from the tail of the cheeks to the upper end of the side- 
tree, and all other hoops that come under the cheeks when the spindle is 
composed of two parts, they are £ of an inch thick, and 4 inches wide. 
The hound-hoops are £ of an inch by 4£ inches ; the head-hoops £ of an 
inch by 4 inches ; and the clasp-hoops £ of an inch by 4 inches. 

For masts of a diameter between 28 and 24 inches, the body-hoops 
are £ of an inch thick, and 4 inches wide; and all other hoops under the 
cheeks, £ of an inch thick, and 4 inches wide. The hound-hoops arc £ of 
an inch by 4 inches ; the head-hoops £ of an inch by 3f inches ; and the 
clasp-hoops £ of an inch by 3f inches. But when masts of the above 
diameter are made of single sticks checked, the hoops on the cheeks are 
not clasp-hoops, but are drifted on from the lower end of the mast ; and 
in that case, these hoops arc & of an inch by 4 inches ; and the hound 
and head hoops are of the same thickness and breadth as those for made- 
masts of this diameter. 

For masts under 24 inches diameter, the hound-hoops are £ of an iuch 
by 4 inches ; the drift-hoops on the lower part of the cheeks, £ of an 
inch by 3£ inches ; and the head-hoops, £ of an inch by 3} inches. 

Upon Fishing Masts. (Fig. 1, Plate IV.) 

When the mast is considered weak, or when it is deemed requisite to 
give additional strength to single-tree masts, a fish, g y is frequently brought 
on the fore side of the mast, and called the “ front fish ; ” when, to a single- 
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tree mast, cheeked, the butt-end of the tree is worked down, and it ex- 
tends from the under side of the chock, between the trestletrees, to about 
4 feet below the first wedging-deck ; but to made- masts, as it would 
be difficult to get a Riga or red pine to work of sufficient length to 
scarph with the deck, the fish extends from the chock, between the trestle- 
trees, as far down as it can conveniently be got; in which case the 
butt-end of the tree is worked upwards, because then the fish can be 
considered as giving strength to the mast only at the tail of the checks. 
These fishes are in breadth, at the upper end, the same as the spindle 
athwartship ; at the tail of the cheek, and at the deck, when the fish 
runs through 1 inch more than half the given diameter of the mast ; 
and at the lower end £ of an inch less ; and in thickness, at the upper 
end, for sloops, £ of an inch less; and for frigates, upwards, l£ inch 
less than the chock between the trestletrees, that a rubbing paunch may 
be brought on to clear the yards of the clasp-hoops ; and, at the same 
time, that it may not interfere with striking the top-mast, at the tail of 
the cheek and 2 feet above the deck, when it runs through it, £ an inch 
less than half the breadth ; and at the lower end l£ inch less than half 
the breadth, that the hoops at the lower end may be easily driven on. 

The front fish is coaked to the mast by a chain of coaks, g , fig. 1 , raised 
from the round of the mast, commencing as far down as there is sufficient 
wood to raise them ; the midship edge of these coaks is well with the 
middle line of the mast, excepting the upper and lower ones, which arc 
placed at the middle. The coaks are about 3 feet in length, from 1 inch 
to U inch in thickness, and in breadth £ the breadth of the fish, with their 
edges alternately £ from the edge of the fish. These fishes are fastened 
with nails or short rag-pointed bolts, apart on alternate edges, having no 
more nails or fastenings than are sufficient to hold it till the hoops are on. 


Upon Hooping the front Fish. 

The hoops, as far down as the cheeks extend, are placed the same 
as those upon the cheeks, as they answer for hooping both, with a chock 
placed between the edge of the cheek and fish under each hoop ; but the 
cheeks, instead of having the margin of the fore edge the same as the after 
edge, as before explained, have their fore edges at the hounds left \ an 
inch more than £ their thickness ; and at the lower end, f their thickness. 
The hoops below, when the fish scarphs the deck, are placed one about 2 
feet above the deck, and one about 5 feet below this hoop ; these two 
hoops are, in general, driven on ; and the remaining hoops are clasp-hoops ; 
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between the hoop above the deck, and the one at the tail of the cheek, 
they are placed so as to be at ecpial distances of about 5 feet. 

A chock is placed under each hoop, so as to make a fair curve with the 
fore side of the fish and the round of the mast ; these chocks are 18 inches 
in length, and have their upper ends snaped off 5 inches down, to prevent 
the water lodging on them. In the wake of the deck, instead of having 
a chock under the hoops, an eking is worked on each side of the fish, 
of the same form as the chock, to extend from the lower end to about 
2 feet 6 inches above the deck, for the convenience of wedging the mast. 

When the fish is short of the deck, one hoop is placed about 14 inches 
from the lower end, and the remaining hoops, between this and the one at 
the tail of the cheek, are placed at equal distances of about 5 feet ; the 
whole of the hoops are then made to clasp, and are of the same thick- 
ness and breadth as are given for the clasp-hoops, in the Tables under 
made-masts. 


Upon the Rubbing Paunch. (Fig. 25, Plate III.) 

The rubbing paunch is brought on the main and fore masts of ships, and 
fore-masts of brigs ; it extends from the lower part of the chock, between 
the trestletrees, to about 3 feet above the uppermost deck, or at a 
sufficient distance down for lowering the yards to the lowest extent. It 
is worked with the butt-end upwards ; is in breadth j the given diameter 
of the mast, and in thickness about 4 inches at each end ; and in the middle, 
so as to make the fore side straight lengthways, which will not give it of 
equal thickness all through, on account of the mast having different radii, 
but is determined at the middle by cutting off several moulds at equal 
distances, between those at the extremities, to the breadth of the paunch, 
with their ends square ; these moulds are then fayed over the mast, the one 
at the upper, and the one at the lower end, and the several moulds between, 
making the upper and lower moulds the thickness intended to be given 
to the paunch at each end, and making their backs out of winding to an 
athwartship line. The intermediate moulds are then placed to their proper 
stations, their middles coinciding with the middle line, and their backs 
made in the same plane with the end moulds ; when this is done, the backs 
are formed parallel to the hollow, making the vertices of the curves coin- 
cide, at the middle line, with the lines just obtained for their backs. 
These moulds will give the form and thickness of the paunch, at the 
places where they are made, for its fore side to be in a straight line 
lengthways. 
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When the rubbing paunch is trimmed, it is got into its place, the hoops 
are marked upon it, and the paunch let over them ; it is then fastened with 
nails, upon alternate edges, about 2 feet apart. 


Upon the Masts of Cutters and Schooners . (Fig. 43, Plate III.) 

These masts generally have their lengths given for the heading and 
hounding, and are formed the same as single-tree masts without cheeks, 
except that their heads are in general rounded, and the proportion for 
the hounds or stops varies from f to £ of the given diameter j and on the 
fore side, at the hounds, a stop is formed from f to 1 inch, for the support 
of the lower cap, b. It is the case, sometimes, that the heads of these 
masts are formed f of an inch larger the fore-and-aft way than the 
athwartship, to give additional strength in acting against the gaff, for 
which wood is left, instead of bringing on copper, similar to section 
a , by fig. 40, 


To Hoop the Mast . 

The lower hoop, g , on the mast head, is placed to receive the eye-bolt 
for the throat hallyards, g , which is from 2 feet to 2 feet 8 inches above 
the lower side of the lower cap. This hoop is in general formed 
with a wide collar, to receive the shoulder, which is formed in the bolt 
for giving support in resisting the strain downwards. This outrigger 
for the eye in first class steam-vessels, and large class cntters, is 2f inches 
wide, and 3 inches deep ; the next class, 2 inches by 2f inches ; the 
third class, If inches by 2f inches, and the fourth class, If inch by 
2f inches. The upper hoop is placed with its upper edge about 6 inches 
below the upper cap, and three others are placed at equal distances 
between this and the lower one. The four upper hoops, rrr, have an 
eye-bolt to pass through them from the after side of the mast, and clenched 
on the fore side, for the peak hallyards. These eye-bolts, for first class 
cutters and steamers, are 1 £ inch in diameter ; second class, 1 J inch ; 
third class, If inch, and fourth class, If inch in diameter j their eyes lie 
horizontally ; those in the upper and lower hoops are placed in the 
middle line of the mast, and those through the two intermediate ones, 1 § 
inch on each side the middle. One hoop is driven on the heel, about 
6 inches above the shoulder of the tenon : a, is the iron cap ; fy shive in 
mast head for top rope ; b, the lower cap ; e, hounds piece. 
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Upon Bowsprits. (Plate IV.) 

Bowsprits are single-tree, figs. 5 and 6, or made, fig. 4 : the part that 
rests upon the stem and apron, from the fore part of the stem to the after 
part of the apron, is called the “ bed j ” the part from the outer end of the 
bed to the heel is called the “ scarph ” or housing, and i the given length 
in from the outer end is called the “ bee’s seating ” or head. 

Upon Single-tree Bowsprits. (Fig. 39, Plate III.) 

Single-tree bowsprits have the top end of the tree worked outwards. 
The given length of the bowsprit is from the fore part of the tenon of 
the cap, to the after part of the tenon at the heel ; the distance from the 
heel to the length of the scarph or housing is set off for the outer part 
of the bed, and within this distance the length of the bed, where the 
bowsprit is parallel, and in diameter equal to the given diameter ; from 
the outer part of the bed to the outer end, the bowsprit is divided into 
four equal parts for the outer quarters, and from the inner part of the 
bed to the inner end, into four parts for the inner quarters. The outer 
end is |, and inner end | of the given diameter, and graduated between 
each end and the bed, according to the common method. 

Bowsprits are made round their whole length, excepting on the upper 
part at the outer end, where they are left square £ the given length, to 
receive the bee-block. The round on the lower part at the outer end 
is carried up to the upper angle of the lower eight-square, and the square 
is brought into the round, by a hance, g, about \ the length of the head 
for the stops ; instead of having cleats nailed on for the collars of the stairs 
and bob-stays, which materially injure the bowsprit, wood is now left on 
the bowsprit to form stops, Plate III., fig. 39, a, a, a, and section L. 
The stops project in small bowsprits 1£ inch, and in the largest sized 
single-tree bowsprits 2£ inches, or as much as the stick will allow. These 
stops are placed, if three, the middle one at \ of the distances from the 
head to the bed of the bowsprit, and the outer one £ the girth of the bow- 
sprit without it, and inner stop |the girth within it. If only two bob-stays, 
the third of the distances from the head to the bed is set in as before, and 
| the girth of the bowsprit is set off without and within the | for the two 
stops. 

To Hoop a Single-tree Bowsprit. 

Single- tree bowsprits have, in general, one hoop on the heel driven on, 
2 feet 4 inches, and two on the head, one 4 inches within the hance, and 


Digitized by Google 


PRACTICAL OPERATIONS IN MA8T-MAKING. 


2a r > 

one 4 inches within the aft side of the cap, at the lower side. Should 
the heel be shaky, or the body of the bowsprit knotty, additional hoops 
may be added ; to the heel, one or two, as may be necessary, and upon 
the body, one over each bad knot. 


Upon a Made-bowsprit. (Fig. 4, Plate IV.) 

Made-bowsprits have the same length of head ; are formed at the bed, 
and are of the same proportions, at the head and heel, as bowsprits formed 
of a single tree ; they are composed of four principal pieces, two called 
the upper and lower trees, a a , or main pieces, and the two side fishes, b b. 
The upper and lower trees are united at the middle, and when together, 
make the diameter of the bowsprit up and down ; athwartships these 
pieces are at the outer end the diameter of the jib-boom, and at the bed 
half the given diameter of the bowsprit ; and from this place to the inner 
end they are parallel. The side fishes are the difference of thickness 
between the upper and lower trees, and the whole diameter of the bow- 
sprit : they therefore make up the athwartship diameter. 

The faying surfaces, and outer parts of the upper and lower trees, are 
lined on both edges, and trimmed through straight and out of winding ; 
the two main pieces are then brought together and dowelled. 

When the two main pieces are bolted together, they are placed with 
one of the outer sides upwards, and lined to their athwartship dimensions, 
working from a middle line, which is got previously upon the side 
that is upwards : when the lines are traced out, the middle line is plumbed 
over upon each end. 

For obtaining its upper side, the bowsprit is turned over, lined as before, 
and the two pieces trimmed through, straight together. 

The side fishes are next brought upon the main pieces ; they are lined 
and trimmed as before described. The aris pieces are wrought and fastened, 
and the bowsprit squared and rounded, as in made-masts, excepting that the 
fishes, if possible, should work through in the wake of the bees, at the 
lower side ; but the upper part, from the first hoop, should be left 4 inches 
down until the hoops are on, to allow the hoops to pass over the hance ; 
when the hoops are on a piece is fitted in, and the head hoops driven 
over it. 

The upper and lower trees are coaked together at the middle, and have 
the butt-end of the tree worked inwards. When they are together, the 
side fishes are coaked to them, with their butt-ends likewise inwards. 
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To Coak and Fasten the several pieces of a Bowsprit. 

The upper and lower trees have one coak under each hoop, on each side 
of the middle line, and one through bolt in every coak ; and the side fishes 
are coaked between each hoop, in each main piece alternately, and hare 
one bolt through each coak, driven through both fishes and the main 
piece. 

To Hoop a Made-bowsprit. 

Made-bowsprits have two hoops upon the head, one about 2 feet 4 
inches in, or so as to be 3 inches clear of the after side of the cap, at the 
lower side of the bowsprit. The other at such a distance that there shall 
be half the length of head between them. The next hoop in is placed with 
its centre 3 feet from the centre of the inner head hoop. One hoop is 
placed about 3 inches without, and one 3 inches within the bed, and one 2 
feet 4 inches from the heel. The intermediate hoops are placed both upon 
the inner and outer parts of the bowsprit, as near as they will space to 3 feet 
from centre to centre. 


Upon the Bowsprit of Cutters. 

Cutters' bowsprits are formed for the given diameter to be 4 from the 
inner end, within which they are made parallel ; and the outer end is made 
4 of the given diameter ; from the inner end, as far as the bowsprit reefs, 
it is made square, with a champher taken off the angles from 1 } inch to 
24 inches ; and from the termination of the square part to the outer end, 
it is made round. 

The square is formed into the round by a hance, in length about | the 
diameter of the bowsprit. 

Upon the outer end of these bowsprits a hoop is let on, 'with four eye- 
bolts in it, one upon the top, one at the bottom, and one on each side ; 
6 inches within this hoop a shive-hole is cut up and down, from 1* inch 
to 2£ inches, for the jib out-haul ; and at the inner end a shive-hole is cut, 
lying horizontally, for bowsing the bowsprit out : this shive-hole is mouthed 
quite to the end, for unshipping the rope. 

The reef holes are in general from three to four in number, and are at 
a distance from each other, from the inner part to the inner part, from 2 
feet 4 inches to 2 feet 6 inches, otherwise they are made to conform to the 
different sizes of the jibs. The holes are made for a square fid, or round, 
to receive a bolt; when square, they are 4 the diameter of the bowsprit, 
in the direction of its length, and f this size up and down ; when round, 
they are of iron. 
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No. and Size of Coaks and Bolts placed in Lower Masts . 
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0 

3 

5 

Body bolts 

19 

108 

d 

O 

I 

44 

I I 

7 

d 

4 

1 

2 

7 

1 

d 

2 

Bolts 

0 

1 

O 

iy 

0 

1 

0 

41 

iy 

i 

3 

1 

0 

17 

i 

d 

1 

94 

Knee bolts 

5 

1 U4 

1U4 

l 

4 

11 

98 

i 

3 

Coaks in side trees 

6 

f 

O 

1 1 

0 

5 

to 

0 

9 

6 

H 

b 

3 

6 

U 

5 

i 

94 


< 

to 







to 




to 



Coaks in fishes 

1 

4* 




44 

f> 

44 

6 




44 




44 



Ditto fishes, upper end .... 
Ditto cheeks, at the hounds 
Ditto cheeks 


5 

H 

6 







5 

44 

6 




5 

44 

6 



FOREMAST. 

Length 


D 

114 

10 


5 

no 



5 

105 



5 

98 


Diameter 

— — 

38 

4 


36j 

4 

— 

— 

0 

— 

— 

6 

Spindle bolts 

11 

1 

84 

1 

" 

1 

— — 

“ 

34 1 


— 

— 

311 

1 

1 

44 

— 

Ditto ditto 

11 

i 

5 

64 

11 

i 

1 

6 

10 

3 

51 

Ditto coaks near the hounds.. 

() 

l 

5 

2 

6 

2 

04 

6 

i 

5 

2 

0 

6 

3 

94 

Ditto ditto, upper & lower end 

{ 

4* 

to 




44 

to 




44 

to 





4 

to 


From the hounds to the 1 , , 
tail of cheek | bolts.. 

Head bolts 

16 

4 

1 

H 

3 

6 

3 

\ 0 { 

16 

4 

1 

13 

3 

34 

14 

16 

4 

1 

3 

3 

1 

15 

1 

34 

3 

0 

Body bolts 

7 

17ft 

102 

2 

6 

17 

d 

7 

li 

2 

6 

1 

1 

104 

Bolts 

I 

2 

1 

3 

4 

d 

1 

9 

17 

| 

2 

9 

15 

3 

2 

5 

Knee bolts 

8 

H 

4* 

to 

4 

H 

4 

5 
4 

j 

94 

4 

3 

98 

li 

44 

1 

3 

84 

3 

1 

1 

Coaks in side-trees 

6 

r 

7 

6 

U 

4* 

3 

4 

6 

3 

7 

6 

li 

44 

3 

1 

Ditto fishes 

1 




to 

4 

44 

4 

5 

4 




to 

4 




to 

4 



Ditto fishes, at the upper end 
Ditto cheeks, at the hounds.. 
Ditto ditto, head and lower end 








44 

4 

5 
4 




44 

4 

5 

A 



MIZEN-MAST. 

















Length 

Diameter 


on 

83 

8 

— 

m 

81 

9 

— 

— 

79 

0 

— 

— — 

73 

11 

Body bolts 

1 'i 

do 

3 

i 



13 

1 

104 

— 

23j| 

— 

10 

43 

— 

214 

■” 

— 

Hound bolts 

lo 

r. 

1 

l 

12 

i 

1 

10 

3 

1 

94 

Head bolts 

0 

d 

1 

O 

i! 

O 

8 

i 

i 

1 

44 

4 

4 

2 

1 

6 

5 

i 

2 

5 

l 

2 

34 

Rag-pointed holts 

D 

i 

3 

1 

4* 

4 

4 

0 

10 4 

5 

76 

6 

104 

5 

72 

l 

1 

104 

4 

l 

1 

4 

Kneebolts 

/ o 



i 


70 

3 


104 

Coaks in cheeks at the hounds 
Ditto ditto, head 

Ditto ditto, lower end . . 

BOWSPRIT. 

Length 

O 

d 

75 

5 

3 

3 

3 

1 

5 

2 

5 

3 

3 

3 

6 

1 

44 

4 

4 

2 

4 

3 

3 

3 

6 

1 

4 

34 

34 

2 

24 

3 

3 

3 

Diameter 

" 

37 

i 


36 

f 

72 

6 

— 

— 

71 

u 

— 

— 

66 


Body bolts 

2:1 

35 

34 

46 



22 


81 

— 

36 

— 

— 


344 

— 

— 

Coaks in body 

2 

9 

2 

22 

5 

2 

8 

21 

i 

2 

7 

Ditto fish 

5 


3 

3 

33 

5 


3 

33 

5 


3 

32 

5 


3 

Bolts 

4 i 

1 


4 \ 

1 

3 

33 

44 


3 

31 

44 


3 

Block bolts 

8 

44 

44 

S 

44 

44 

l 

1 

4 

42 

■1 

1 

34 

Bee bolts 

3 

3 

2 4 

3 

U 

3 

U 

3 


3 

1 

3 

2 

114 

Cap eye bolts 

6 

1 

4 

U 

n 

3 

3 

1 

1 

6 

if 

3 

0 

6 

i 

3 

0 

6 

2 

10 

Pins to shivo 

7 

li 

3 

6 

1 

11 

3 

6 

1 

i* 

3 

4 

Shive, thick 

2 

2 

2 

) i 

1 

2 

2 

li 

1 

2 

2 

1 

2 

Sbive, diameter 

” 

3 

11 



— 


— 

3 

— 

— 

— 

3 

— 

— 

— 

3 



' 

“I 


10 

— 

— 

“I 

10 

— 

— 

— 

10 

— 

— 
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No. and Size of Coaks and Bolts placed in Lower Masts . 


! 

60 

50 

46 

42 


V 

U 

2 



& 

h 

3 



X 

S 

«•* 



i 

6 

M 






Length. 

'fl 

o 

Length. 

1 

| 

Length. 

a 

3 

9 

Length. 


z 

a 



z 

V-* 

*«s 



Z 

Q 



z 

j 

a 




No. 

ina. 

ft. | in*. 

No. 

ina. 

ft. 

in*. 

No. 

ins. 

ft. 

jin*. 

No. 

im. 

ft. 

in*. 

MAIN-MAST. 

















Length 



101 

0 

, , 


96 

n 



9fl 

0 




11 

Diameter 

— 

32* 



— 

30^ 


— 

28 



— 

274 

— 


Spindle bolts 

10 

3 

* 

1 


— 

— 

— 

— 

— 

— * 

— 

— 

— 



— 

Ditto 

ft 


1 

10 











- 




From hounds to the tail oM 


It 














the cheek J 

15 

4 

3 

4 

15 

i 

2 

11 

14 

5 

2 

94 

14 

4 

2 

9 

Head bolts 

6 

i 

2 

0 

6 

i 

1 

10 

6 

4 

1 

9 

6 

i 

1 

84 

Body holts . . 

16 

i 

2 

6 

15 

5 

2 

44 

15 

4 

2 

3 

14 

4 

2 

2 

Bolts 

yo 

i 

1 

2 

8-1 

i 

1 

0 

82 

4 

1 

0 

80 

i 

1 

0 

Knee holts 

6 

n 

3 

H 

6 

n 

2 

11 

6 

U 

2 

9 

6 

1 

2 

8 1 


f 

44 


3 


4 


3 


4 


3 


4 


3 

Coaks in side-trees 

< 

to 




to 




to 




to 




1 

4 


3 


34 


3 


34 


3 


34 


3 

Ditto fishes 


44 


3 


4 


3 


4 


3 


4 


3 

Ditto fishes upper end 


4 


3 


34 


3 


34 


3 


34 


3 

Ditto checks at the hounds 


5 


3 


44 


3 


44 


3 


44 


3 

Ditto do. upper & lower end 


4 


3 


4 


3 


4 


3 


4 


3 

FORE-MAST. 

















Length 

— 

— 

92 

0 

— 

— 

88 

1 

_ 

- 

82 

3 


_ 

81 

3 

Diameter 

— 

28$ 

— 

— 

— 

27* 

— 

— 

— 

25$ 

— 




_ 

— 

Body bolts 

15 

$ 

2 

34 

14 

i 

2 

2 

14 

4 

2 

0 

14 

i 

2 

0 

Hound holts 









5 

1 

2 

6 

5 

1 

2 

6 

And the tail of the cheek . . . . 

14 

ft 

1 

10 

14 

1 

2 

Si 




— 






— 

Head holts 

G 

5 

1 

94 

6 

i 

1 

8i 

5 

I 

1 

64 

5 


1 

6. 

Bolts 

84 

$ 

1 

04 

80 

i 


114 

80 

i 


11 

80 

4 


11* 

Knee bolts 

6 

14 

2 

104 

6 

1 

2 

y 

6 

l 

2 

6 

6 

1 

2 

6 


f 

4 


3 


34 


3 


34 


3 


34 


3 

Coaks in side-trees 

< 

to 




to 




to 




to 




l 

34 


3 


3 


3 


3 


3 


3 


3 

Ditto fishes 


4 


3 


34 


3 


34 


3 1 


34 


3 

Ditto fishes upper end .... 


34 


3 


3 


3 


3 


3 


3 


3 

Ditto cheeks at the hounds 


44 


3 


4 




4 


3 


4 


3 

Ditto do. upper & lower end 


4 


3 


34 


3 


34 


3 


*4 


3 

MIZEN-MAST. 

















Length 

— 

— 

72 

_ 




69 

2 



64 

6 



64 

6 

Diameter 

— 


— 

— 

— 

20 

— 

— 

— 

18* 

— 


_ 

184 

— 

— 

Hound bolts 

5 

l 

2 

14 

5 

i 

2 

1 

5 

4 

2 

04 

5 

4 

2 

04 

Ditto 

2 

i 

2 

54 

2 

i 

2 

5 

2 

4 

2 

44 

2 

4 

2 

44 

Knee bolts 

















Coaks at the hounds 

















BOWSPRIT. 

















Length 

— 



60 

4 

___ 


58 

m 

/ 


_ 

55 

10 



55 

2 

Diameter 



31-1 








071. 







Block bolts 

3 

14 

2< 

84 

3 

14 

2 

6 

3 

14 

2 

4 

3 

-Of 

14 

2 

34 

Bee bolts 

6 

l 

2 

74 

6 

J4 

* 

2 

44 

6 

i 

2 

2f 

6 

} 

2 


Cap eye holts 

1 

14 

3 

1 1 

1 

1| 

2 

94 

1 

1 

2 

64 

1 

1 

2 

•i I 

Pins to shivc 

2 

14 

1 

14 

2 

H 

1 

1 

2 

li 

1 

1 I 

2 

li 1 

1 

1 1 

Shivc, thick 

— 


— 

24 

__ 




'24 




24 





Shivc, diameter 

I 

8 


-1 


8 

— 



8 

— 


— 

8 

1 

-] 
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No. and Size of Coaks and Bolts placed in Lower Masts.* 



Large Sloop. 

Small Sloop. 

18-gun Brig. 

10-gun Brig. 


£ 

•a 

a 

£ 

a 

0 

1 

Length. 

£ 

| 

E 

b 

** 

U 

§ 

length. 

£ 

A 

s 

£ 

2 

V 

6 

Length. 

£ 

o 

A 

Q 

£ 

2 

■ * 

3 

Length. 


3 




3 



3 

d 



9 

a 




Z 

3 



z 

3 



Z 

3 



z 

a 




No. 

ins. 

a.! 

ins. 

No. 

ins. 

ft. 

ins. 

No. 

ins. 

ft. 

ins. 

No. 

ins. 

ft. 

ins. 

MAIN-MAST. 

















Length - 


20$ 

20$ 

1 

l 

ft 

ft 

71 




67 




67 

3 



54 

r, 

Diameter 





191 

ft 

i 

4 

4 



224 

1 

4 



1 74 


Hound bolts 

6 

2 

24 

4 

6 

1 

1 

1 

114 

24 

0 

10$ 

5 

2 

1 

6 


4 

3 

ft 

1 

2 

H 

2 

Head bolts 

4 

1 

4 

2 

2 

2 

KnltM in tnil of phn^lr 

20 

36 

1 

14 

li 

18 

34 


4 






Bolts in head of the cheek and \ 
in front fish j 









Knee bolts 

6 

i 

3$ 

2 

H 

3 

6 

ft 

3$ 

1 

10$ 

3 









Coaks in cheeks at the hounds-. 





— 



_ 




- 

— 



Ditto cheeks at the head .... 

— 

3 

— 

3 

— 

3 

— 

3 

— 

— 

— 

— 

— 

— 

— 

— 

FORE-MAST. 

















Length 



64 

6 



61 

6 



59 

9 



46 


Diameter 


19 

l 


IS 

ft 



20 

ft 


IB 


Hound bolts 

6 

2 

0$ 


1 

n 

6 

1 

10$ 

5 

4 

1 

6 

Head bolts 




4 

1 

1 

3 

0$ 

4 

4 

4 

1 

2 

4 

4 

4 

1 

3 

2 

i 

1 

10J 

Bolts at the tail of cheeks 

18 


16 

11 

16 

1 

0 


Bolts at the head of cheeks and 1 

I 


10 

16 



10 

front fish / 

33 


10 

32 

4 


10 

32 

ft 


ft 

—— 

Knee bolts 

r, 


2 

Of 

3 


ft 

3$ 

1 

Q 

6 


1 

114 

3 





Coaks in cheeks at the hounds.. 


3$ 

— 


3 


3$ 



__ 

_ 


Ditto cheeks at the head . . . . 

— 

3 


3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

— 

— 

— 

MIZEN-MAST. 

















Length 



54 

0 



55 

11 









Diameter 


Ifii 


20 

4 









Hound bolts -j 

5 

4 

1 

n 

5 

1 

54 









2 

ft 

1 

n 

2 

i 

1 

9 









BOWSPRIT. 

















• • •••••• •• •••• • • • • •••• 



~ 

44 

0 

__ _ 

- 

37 

6 

- 


43 

4 

_ 


36 



Diameter 

— 

21$ 

— 

— 

— 

184 

— 

— 

— 

20 

— 

— 

— 

17 

— 

— 

Block bolts 

3 

ft 

1 

11 

3 

ft 

1 

10 

3 

ft 

1 

94 

3 

ft 

1 

6$ 

Bee bolts 

6 

4 

1 

9 

6 

4 

1 

8$ 

6 

4 

1 

8 

4 

4 

1 

5 

Eye bolt to cap 

1 

2 

o$ 

1 

ft 

2 

0 

1 

l 

1 

H4 

1 

I 

1 

74 

Pins to sbive 

2 

1$ 


10 

2 

l 


10 

2 

l 


10 

2 

ft 

— 

10 

Shive, thick 

— - 

■ 



2 

- 

__ 

... 

2 

- 

_ 

_ 

2 

_ 


_ 

14 

Shive, diameter 

— 

5 

— 


— 

5 

— 


— 

5 



— 

4$ 




• For the bolts, coaks, &c. in the masts of merchant-vessels, the same sizes to be given, that fall 
under the same lengths and diameters of masts. 
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ON MASTING SHIPS. 


On the Top-masts. (Figs. 12 and 13, Plate III.) 

Top-masts have their lengths given the same as the standing masts ; and 
have the lengths of the head, and additional length of head, formed from 
the given length, when given in these terms ; but the lengths are now 
more commonly given in hounding and heading. From the lower end, 
half the breadth of the hoop on the heel, or sometimes 6 inches, for the 
place of the lower side of the trestle-trees is set up, and from this distance 
the given length, and beyond it ^ for an additional length of head; then 
the whole length of the head, or the distance to the stops, is made the 
given length of the mast, and from the lower end the length of the lower 
mast head for the place of the cap, or place of the given diameter. 

From the cap to the stops, the mast is quartered and graduated ; and 
below the cap it is made parallel to the given diameter, graduating to j 
at the stops for the body ; but to give additional strength, it is now more 
commonly made f the given diameter, or as large as it can be made to pass 
through the cap, forming it with the body of the top-mast at the lower 
part of the hounds, the length of which is | of the given length, or j the 
given head. At the head, the top-mast is | or } the given diameter. 

The fore and after stops are formed to | the size at that place, or as 
large as the top-mast will go through the lower cap, fig. 12, e, and on each 
side hounds pieces are in general brought on, b ; and for raising two coaks,a, 
1| inch of wood is left from the stops to $ the length of the hounds down, 
and from thence it is brought into the size of the top-mast at the lower 
part of the hounds ; but when the stops are worked out of the mast, they 
are left for their outer parts to be the size of the top-mast at the second 
quarter, or as large as possible, to allow them to go through the cap. 

The top-mast is rounded from the lower part of the hounds to 2| 
diameters above the upper part of the hoop, /, where it is left square for 
the heeling, p,p, excepting that a champher is taken off from each angle 
to y the diameter ; the hounds have likewise a champher taken off at the 
stops from each angle to j the size of the stops, which is brought to the 
size of the eight square at the lower part of the hounds. The head is 
square above the stops, with about $ of an inch champher taken off the 
angles. 

On a Lengthened Top-mast . 

Made or lengthened top-masts are sometimes used for ships of the line, 
in order to bring into use such sticks or trees as could not otherwise be 
made to answer for these classes of ships ; as by forming them at the 
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heel by several pieces, and shortening the main piece, the crooked or 
knotty tops may be cut off. These top-masts have a lengthening piece 
brought on their heel 8 inches square, and from 9 to 10 feet in length, 
as the stick may require ; this piece tenons into the heel, and has the 
diagonals lying athwartships, and fore-and-aft, or its four sides parallel to 
the eight squares on the quarters ; the lower end of the top-mast is formed 
to the size of this piece, preserving the cylindrical form of the top-mast, 
3 feet below the cap, or £ the length of the scarph. 

To form the lower part of the top-mast, four pieces are brought on, 
with their joints lying fore-and-aft, and athwartships, extending within 
about 2 inches of the lower side of the cap to the heel, faying upon the 
lengthening piece, and upon the lower end of the top-mast ; these pieces 
are, to top-masts of 18 inches in diameter, 12 inches square, and to top- 
masts of 21 inches in diameter, 13 inches square ; they are made at the 
upper end with a lip of 1 J inch in thickness, and at the lower end to the 
full size, to give a good drift for the hoops. 

These top-masts have a hoop at the lower end, and from this distance 
the length is set off as for the common top-masts, and above the cap it 
is formed the same ; but, below, the pieces brought on are rounded from 
2$ diameters, above the upper part of the hoop, or place where the length 
is set off ; below it is square, except a champher is taken off to The 
fid hole, and whole shive, are placed the same as in the common top- 
mast. 


To space the Hoops, Coaks, and Bolts. 

There is one hoop placed upon the heel, /, as to all top-masts, called 
the “ heel hoop ; ” one is placed 6 inches from the upper end of the four 
pieces, and one 6 inches above the butt of the lengthening piece ; there is 
likewise one placed at the lower part of the round, and one a foot below 
the butt of the lengthening piece. In two of the pieces that are opposite, 
there is one circular coak placed under each, into the lengthening pieces, 
or top-mast, according as the hoop comes over : in the other two, they 
are placed about 6 inches above the hoop ; below the hoops in two of the 
pieces that are opposite, and have not the coak under the lower hoop, one 
coak is placed in each, in the middle between the fid hole and the lower 
hoop ; one is likewise placed in each of the two opposite pieces, just 
above the half shive, and in the other two in the middle, between this, 
and the fid hole. To the third hoop down a rag-pointed bolt is driven 
through each circular coak, below which, a through bolt is driven through 
each circular coak, and its opposite. 


242 


ON MASTING SIIIF8. 


Plate IV. 

The lengthened top-masts nowin general use, fig. 46, have their lower 
ends formed to a tongue, a , at the upper part of the shive hole («/, fig. 12), 
to form a scarph to the lengthening pieces, which are formed in two 
parts, meeting at the centre of the shive, from the lower part of the shive 
down, the surface of the joint being in the same direction as the shive 
hole is cut, section e; in this surface, coaks, and on each part that is con- 
nected with scarph or tongue, coaks are placed, in the scarph and lower 
part ; on the lower part, below the shive, three hoops are placed, one on 
the heel, as to the common top- masts, and one just below the shive, and one 
between ; on the scarph or upper part, four hoops are placed, one about 3 
inches from the upper lip, and one just above the upper part of the shive, 
and, between these, two others at equal distances apart. In the parts of 
the lengthening pieces that hollow out, Mr. Blake, master shipwright of 
Portsmouth Yard, has introduced a coak, e, which adds very materially 
to the strength of the scarph, by preventing the upper lip from working, 
and would appear, after several trials, to have made the lengthened top- 
mast quite efficient. 

On Top-gallant Masts. (Fig. 45, Plate III.) 

Top-gallant masts are, in general, made with the top-gallant and royal 
in one, a, b. They are sometimes, however, fitted with stump poles, when 
they frequently have a sliding gunter-mast fitted to them; and in other cases 
they are fitted with lidded royal-masts. When the royal and top-gallant 
are in one, the given length is set off from the lower end ; and from that 
length is set back for the stops; then, from the whole length, half the 
given length is set beyond it, for the royal stops. This proportion for the 
length of the royal pole is frequently departed from, and the whole length 
is made to vary from to £ of the given length ; and they are sometimes 
extended to \ and 10 feet ; but this gives the pole considerably too great a 
length for small vesesls : beyond the royal stops, -fa of the given length 
is set off for the sky-sail or signal pole ; the length of the hounding, or 
from the heel to the stops, as well as the length of the poles is given, 
and a very short pole above the royal stops, c, is allowed. 

From the lower end, the station of the cap is set off for the place of the 
given diameter ; and from this distance to the top-gallant stops, e, where 
it is Hr, and from the top-gallant stops to the extremity of the signal or 
sky-sail pole, where it is half the given diameter (or, if no skv-sail pole, 
J at the royal pole), the mast is quartered and graduated, without regard- 
ing the stops. 
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The top-gallant stops are in length twice, and the royal stops once and 
a half the given diameter, and project so as to be the size of the second 
quarter of their respective masts or poles. The stops are eight-squared ; 
and the top-gallant mast is rounded from two diameters below the upper 
part of the cap, to the lower part of the stops ; the royal is rounded from 
one diameter above the top-gallant stops, where it is left square, in case 
of jacks being fitted for supporting the royal, excepting that a champher is 
taken off to bring it in to the eight-square of the stops, to the lower part 
of the royal stops ; the signal or sky-sail pole is rounded from the stops to 
the extremity. The heel of the top-gallant mast is eight- squared, from 
two diameters below the upper part of the cap, to three diameters above 
the lower end, and from thence downwards it is left square, », n ; except 
that a champher of | is taken on each way to 2j diameters up, from 
which place it is formed into the eight-square. The top-gallant masts are 
now rounded quite through, leaving only the lower part, rc, n, square, and 
the stops round parallel to the pole, on which is fitted a copper funnel, a , 
figs. 27 and 28, to slide up and down with the top-gallant mast, which when 
struck, rests on the top-mast cap, fig. 28. 

On Stump-pole Top-gallant Masts. 

Stump-pole top-gallant masts have their length set off, and are formed 
the same as the top-gallant mast and royal in one, excepting that ^ only, 
or two heads, is set beyond the given length, and 7 7 y , or one head, back for 
the stops, which makes the pole three heads above the stops. 

The diameter of the extreme end of the pole, is half the given diameter. 

With Fidded Royal-masts. 

Top-gallant masts for fidded royal-masts are the same as top-gallant 
masts with the royal in one, excepting that the head and additional length 
of head are set off the same as for top-masts, and with the same propor- 
tions for the diameters. 


On Yards. 

The place of the given diameter of yards is at the slings ; the yard-arm 
always bears a certain proportion to the slings, according to the nature of 
the yard ; and the yard is quartered from the slings to the yard-arm ; and 
these quarters are distinguished as, 1st, 2nd, 3rd quarters, and yard-arm. 
The proportions for the quarters are obtained by graduating them, as 
before explained. 
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Upon the Lower-yards. 

Lower-yanls are made of a single tree, or of two pieces scarphed to- 
gether, with a vertical scarph ; fig. 42, Plate III. The yard-arms, in 
both cases, are from T * to £ the diameter of the slings ; when in a single 
piece, the yard is left in the eight squares, at the middle ; the after one 
to half the length of the yard, or to 18 inches beyond the quarter iron, 
and the others, which are for the sling cleats and battens, i the length 
of the yard. When the yard is formed of two pieces, there are no 
squares left, but the yard is formed to the round, and the battens are 
hollowed. 

The scarph to the yard made of two pieces, is about | the given length, 
with from 3 feet 6 inches to 4 feet added, with the butt ends of the trees 
placed together. The lips of the scarphs are made about 1$ inch in thick- 
ness, and the scarph is formed straight, with the surface vertical, or up 
and down ; except at the ends of each scarph, where the lips are hollowed 
so as to correspond to the round of the yard, forming into a straight 
surface about £ from each end, in order that the breadth of the lips may 
not be too narrow. The scarph has one circular coak under each hoop, as 
far as the surface is straight. 

To bolt the Scarph. 

The scarph is bolted with one through bolt in each circular coak in the 
thick part of the scarph, of \ of an inch in diameter, and in the thin part 
| of an inch in diameter. 

To hoop the Lower-yards , formed of a Single Tree. 

The number and place of the hoops on the yard-arms are governed prin- 
cipally by the knots or shakes j one at the middle for the iron slings, and 
the next about | the length of the yard out, or so as to cover the worst 
knot near this distance ; the outer hoop, so as to cover the worst knots, 
from 2 to 3 feet within the inner hoop, on the yard-arm irons. The 
quarter iron, d, which is placed ft the length of the yard from the outer 
end, is made to answer, if possible, for a hoop ; then between the quarter 
iron and inner hoop, and quarter iron and outer hoop, one or two others 
are placed, so as to cover the worst knots. The yard-arm that is formed 
from the top end of the tree, determines the number of hoops, and on the 
other arm the same number is in general placed, but spaced so as best to 
close the shakes. On the scarph of the main -yard, one hoop is placed 
about 9 inches from each lip ; between these, the others are placed, as 
near as they will space to 2 feet 6 inches apart, from centre to ccutre. 
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It is seldom the case now, that hoops are placed on the middle of the yard 
for the slings. The slings are chain, and pass round the yard. To sling 
the yard, a chain is placed with the bight passing over a cleat firmly secured 
on the after side of the mast, and over a cleat on each quarter, the cleat on 
the after side is at f the length of the mast head up ; the two ends of the 
chain being of a length sufficient to extend down one link below the lower 
side of the trestle-trees, having a slip attached to each lower link. The 
chain sling round the yard has a large link at the middle for its two ends 
to pass through. These ends are brought up, and the slips on the ends of 
the chain round the mast are made to pass through the links on each end 
of the chain round the yard. The manner of slinging the yards, here 
explained, is that which is commonly used in ships of war ; this plan, 
however, is frequently deviated from, as sometimes the bight of the slings 
attached to the mast is brought over the cap, and at other times it is only 
carried £ the mast head up. 

Where there is a difficulty in obtaining sticks sufficiently large to make 
the lower-yard in two pieces, it may be made as fig. 34, of two trees, as 
a, a, and two fishes, b , b ; the scarphs of the two trees and the two fishes 
being in length half the length of the yard. This mode of making a 
lower-yard, very much reduces the size of the trees required, as may be 
seen by comparing the two trees, A and B, on which are shown the yard 
when converted. A, the yard with two trees and two fishes ; and B, the 
common yard with two trees only. Although there is some increase of ex- 
pense in the workmanship in making a yard on this plan, yet, as a whole, 
it is of considerably less expense than the common yard, from the reduc- 
tion in the size of the trees required. 

Upon the Topsail Yard. (Fig. 41, Plate III.) 

Top-sail yards have their ends or yard-arms from f to ^ the diameter 
at the slings, or given diameter; and the eight squares left to | the given 
length on each side of the middle. These masts have one shive placed 
vertically in each end, with the outer part at 4 inches more than the 
breadth of the top-sail at the lowest reef cringle, and the end of the yard 
should be 12 inches beyond it. 

All top-sail yards above 12 inches in diameter, commonly require length- 
ening, if sticks are used of the most suitable diameter to convert them 
from, since the specification for their lengths is commonly too short for 
the whole length of the yard. When lengthened, a tongue is formed from 
the yard put within the cleating, leaving the lip about l£ inch, and the 
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length about 10 feet; to which the lengthening piece is made to corre- 
spond, and is afterwards hooped with seven hoops. When the length to 
the cleating of one yard-arm is too great to make up the deficiency by which 
the stick is too short, it would be be better to shorten the stick, and 
lengthen both yard-arms to the cleating, than to carry the tongue of one 
yard-arm much within the cleating, where the greatest stress falb ; 
however, it would be much better if the specifications for the tim- 
ber, of which yards are converted, were altered, to prevent the necessity of 
lengthening them. These yards are left in the eight squares to l the 
whole length of the yard, and on these squares battens, g , g y g y are placed, 
and hooped, s, .v, s, between the battens, g , g,g, ekings or cheeks, r, r, r, 
are placed under each hoop. 

On Made Topsail Yards. (Fig. 35, Plate III.) 

To make the top-sail yards of large ships, as shown in Fig. 35, by 
having two trees, a, a , and two fishes, b f b y the yard would be stronger 
and of considerably less expense. The common top-sail yards, as lengthened 
at one or both ends, are not so uniformly strong as when made with two 
trees and two fishes, while the expense is considerably reduced by using 
small trees, as C and D ; C, being the stick required for the yard, as 
fig. 35. 

On the Cross-jack Yard. 

The cross-jack yard has the yard-arms ^ of the diameter at the slings, 
and the eight-square left on the after side to | the length of the yard ; the 
upper, lower, and fore sides of the yard, are left in the sixteen squares | 
the length of the yard ; these yards have a ferrule at each end. 

Upon the Sprit-sail Yard. 

The sprit-sail yard has the arms $ the diameter at the slings, and b 
left in the sixteen squares at the middle, to £ the length of the yard, and 
has a ferrule and eye at each end. 

On the Top- gallant Yard. 

The top-gallant yards are at the ends | of the diameter at the slings, and 
are left in the eight squares at the middle, i of their length ; these yards 
have a ferrule and eye at each end. 

On the Royal Yards. 

The royal yards are at the ends T ‘ ¥ of the diameter at the slings, and are 
left, in the sixteen squares at the middle, \ the lengh of the yard. 
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On the Studding-sail Yards. 

The studding-sail yards are in the same proportion of the yard-arms as 
the top-gallant yard, but are rounded quite through. 

On the Booms , §c. — Main and Driver Booms. (Figs. 36 and 37, 

Plate III.) 

These booms have the given diameter 4 from the after end, which is the 
butt-end of the tree, or at the sheet or taffrail ; their outer ends are f , and 
the fore ends f, the given diameter. This proportion will answer for driver- 
booms ; but for main-booms, or all booms worked as the main-booms of 
cutters, the greater proportion of the given diameter should be at the 
inner end, as within the sheet the boom will have to sustain the great- 
est stress. These booms are rounded all the way through, except from 
4 to 5 feet, where they are left square for the jaws, g , g. 

A necking, b , is formed at the outer end, in length about the given 
diameter, and has a shive, a , for the sheet, and two hoops and eyes for the 
topping lift ; c, for the outer, and rf, for the inner. 

On the Gaff. 

The given diameter of the gaff is at the inner end, and the given length 
is set off on the upper part, beyond which 3 feet are allowed for displaying 
signals ; the outer end is half the given diameter. The gaff is round, ex- 
cept in the place of the jaws, where it is left square. 

Trysail Gaff. 

The try-sail gaff has the length set off from the upper part, but has no 
additional length allowed : the given diameter is at the inner end, and the 
outer end is £ of the given diameter. A ferrule and eye arc fitted to the 
outer end, and the jaws are the same as those to the gaff. 

On the Trysail Mast. 

The try-sail mast is in diameter from i to 4 the diameter of the mi/.en- 
mast j the larger proportion is commonly used to mizen-masts. This 
mast is rounded all the way through, and is of an equal diameter the whole 
length. The try-sail mast sometimes steps on a clasp hoop, with an eye 
to receive it ; at other times on the boom, but most frequently on the 
partners, with a cleat round the heel ; it is secured at the head, by an elm 
cap between the trestle-trees, or by a bolt or fid that passes through its 
upper part, and rests upon the trestle-trees. At the height for the saddle 
for the boom a chock is placed to the mizen-mast, which forms the saddle, 
and has a clasp hoop that passes round it and the mizen-mast. 
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On the Jib-boom . 

The given diameter of the jib-boom is at the bowsprit cap, or at | from 
the inner end, to which distance it is made parallel, and the outer end is 
made f of the given diameter. The butt-end of the tree is worked in- 
wards, and the jib-boom is left in the eight squares, three diameters from 
each end. At the outer end a necking is formed to an eight-square, one 
diameter and | in length ; an inch and a half within the necking is a ver- 
tical shive, in length a diameter and and at the extremity is a vertical 
half-shive upon the necking ; about 2 inches within the inner part of 
the half-shive is an iron for the flying jib-boom ; it is placed upon the 
middle starboard upper quarter eight-square, and stands up to an angle 
of 45°. At the inner end is a horizontal hole, $ of the diameter from the 
end ; and $ of the diameter within the hole is a horizontal shive, in length 
the diameter and *. 


On the Flying Jib-boom. 

The flying jib-boom, in general, steps in the cap ; when its length is 
| the jib-boom, and | the given length of the flying jib-boom. The outer 
end is f , and inner end £ of the given diameter, and its given diameter is at 
the iron or end of the jib-boom, from which place it is parallel to | the 
given length from the inner end ; from these distances to the ends it is 
graduated according to the common method. 

A necking is formed to one diameter within the outer end, and a vertical 
shive is placed 1 inch £ w r ithin the necking ; and at the inner end it is 
left in the eight squares to three diameters ; and a hole, one diameter out, 
is bored horizontally. 

Jib-boom and Flying Jib-boom in one. 

When the jib-boom and flying jib-boom are in one, the length to the 
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stops will be the length of the jib-boom ; and from the stops to the outer 
end, will be f the given length of the flying jib-boom. At the stops, the 
jib-boom will be f the given diameter; and at the extreme end, £ what it 
is at the stops. The inner end is formed, and has a hole and shive, the 
same as the inner end of the jib-boom ; and the outer end has a necking 
and shive, the same as to the outer end of the flying jib-boom ; but within 
the stops are placed two vertical shives, the outer one 4 inches within the 
stops, and the inner one £ the diameter within the outer. 


On the S tudding- sail- booms. 

The swinging or lower studding-sail-booms, are formed to the same 
proportion as driver-booms : they have a necking at the outer end, and a 
goose neck and ferrule at the inner end ; they are in length f of the lower 
yard. 

Top and top-gallant studding-sail-booms, are in length 4 the length of 
their respective yards ; the given diameter is at $ from each end, between 
which they are made parallel. The ends are f of the given diameter ; at 
the outer and inner end is placed a ferrule and eye. 

On the Furniture connected with the Lower Masts. — On the Knees. 

(Fig. 8, Plate III.) 

The knees, b , are of elm, and in length £ the length of the hounds, in 
breadth the diameter of the top-mast, before the fore part of the mast, 
and in thickness half the trestle-trees ; their sides are placed without a 
fore-and-aft line, so that the fore and outer edges may be well with the 
champher on the trestle-trees, 6, b , fig. 1 1 . The lower end lets in, and 
forms an abutment within the champher of the hounds, the size of the 
mast at that place ; and a hook is likewise formed of the same depth at 
the middle of the knee, the upper part of the after edge is well with the 
fore part of the mast. 

The knees are bolted with four through bolts. The through bolts pass 
through the hounds, and are clenched on the after part; one is placed just 
below the two upper hound bolts, and one just above the two middle bolts, 
the other is placed in the middle between these two. For the sizes of 
bolts, see Tables, after masts. 

An iron plate, </, is brought on each side of the mast to support the 
knees, just below the hound hoop, h , h , extending from the champher 
on the aft part of the hounds, to within 1 inch of the fore part of the 
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knee ; it is placed at such a height, that the two upper hound bolts may 
pass through it. This plate is bolted to the knees with two bolts, which 
are driven through, and clenched on the inside. An iron plate is likewise 
brought on their upper ends, and extends over the stops ; this plate turns 
over the fore side of the knees about 4 inches, and has two short 
saucer-headed bolts driven into the fore side of the knees. In the hounds 
are driven, in the main-mast, two eye-bolts, one, K, for the fore-brace, and 
/, for the fore top-sail brace. 



SHU'S OF THE LINK. 

FRIGATES. 

Plates, thick .... 
Plates, broad .... 

f to * 

Half the bri 
trestle 

4 

?adth of the 
-trees. 


On Tops , as formerly made. (Fig. 2, Plate III.) 

Tops are in breadth ^ the given length of the top-mast, and fore-and- 
aft £ their breadth, they have a square hole, which is £ of the breadth, for 
the main and fore, and for the mizen £ the breadth athwartships, and i fore 
and aft. 

The proportion for the breadth is given for the fore part, and the tops 
are commonly formed so as to be wider at the after part, 12 inches on 
each side, for the fore and main, and 9 inches for the mizen. This 
breadthening of the tops at the after part does not affect the bracing of 
the yards, and may be still increased to larger tops, while to small tops it 
is rather too much, as yj the breadth should not be much exceeded, and, 
in most cases, would give a proper degree of fan. 

When the size of the tops is determined, it is layed off roughly on a 
floor, for preparing the boards of the flat ; after this is done, two trestles 
are made to a convenient height for the workmen, and two of the fore-and- 
aft boards are laid on them, with the midship edge of the midship board, 
on each side, separate the size of the square hole. Two boards at the 
fore part, and two at the after part, are then laid across the fore-and-aft 
boards, to form the hole to the size the fore-and-aft way, when they arc 
halved on each other, and nailed together, with the athwartship boards 
above the fore-rand-aft ; the remaining boards are then brought on and haired 
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together, to make up the size of the top. The breadth abaft the hole is \ the 
length of the trestle-trees, which set off abaft the hole for the after wood, 
and it is from this distance that the size of the top fore and aft is set off, 
which size will give the breadth before the hole. The breadth before the 
hole, as commonly given to tops, is more than is necessary for any purpose 
that is required in the tops, and may be reduced | to advantage, as it only 
causes the top-sails to be more chafed, and adds to the weight. 

The fore part of the top is of an elliptical form, and is formed by dif- 
ferent practical methods, according to the skill of the workman ; the one 
most in use, is the common method by the revolution of a string that 
passes round two fixed points or foci. Draw the line a b , fig. 40, Plate 
III., to | the breadth of the top abal’t the fore part of the square hole for 
transverse diameter ; then take the distance a e , the half breadth of the 
top, and set it off from the point c, or where the conjugate diameter cuts 
the fore part of the top, to cut the line a b in d, when d d will be the foci, 
at which places two nails are stuck in, and a line made to pass round d d 
to c, and strained tight, when the revolution of this line at c, passing 
round d d , will form an ellipsis, and give the curve c e a, or form of the fore 
part of the top. The line a b , is not always £ the breadth of the top 
abaft the fore part of the square hole ; but more commonly T V, which 
gives the quarters of the top at e too full, in consequence of which the 
top-sails are the more chafed when the yards are braced up. 

When the boards of the flat of the tops r, fig. 29, Plate III., are 
halved together and fastened, and the top formed to its proper size, the 
rim g is brought on and nailed to them, and, on each side, the iron plates 
for the puttock plates are fixed and bolted. In spacing the holes for the 
puttock plates the foremost one is placed at the after part of the top- 
mast, the after one, as near to the after part of the top as possible, and 
the intermediate ones, at equal distances apart. 

The timber or knees, t, are next brought on, and lapped on the rim. At 
the side and fore and after parts, they extend from the square hole to the 
battens, except one on each side of the middle, at the after part, which 
runs under the span pieces, and extends quite through. Those on the 
fore part extend from the square hole to the fore part of the top. Against 
the ends of the timbers on each side, and the after part, are placed battens, 
called the “ side and after battens ; ” and between the timbers on the 
fore part are let in fillings. The span pieces a d , at the fore and after 
parts of the top, extend across the joint, when the top is in two parts, and 
fay on the rim, at which places the fillings at the fore part, and batten at 
the after part, are left out. 
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The upper cross-trees, n n , are placed immediately over the lower cross- 
trees, and extend the whole breadth between the side battens. Their ends 
lap on the rim, and arc above it the depth of the side battens, and what 
they are reduced or tapered, commences from once their breadth within 
the square hole. 

The halving of the flat at the tops and rim, is nailed with common nails, 
of a length just to have their points to turn on the under side ; the knees 
or timbers are commonly fastened with timber nails, of lengths likewise 
for their points, just to turn on the under side of the top. 
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The plates are fastened with a 4-inch Baucer-headed 
rivet, on each side of dead eyes, and clenched on a 
plate on the under side of the top. 


254 


ON MASTING SHIPS. 


On the netv Made-tops. (Fig. 1, Plate III.) 

In order to reduce the chafing of the top-sails against the top rim, as 
the yards are now braced sharper up, the tops are made narrower fore- 
and-aft, — in a first-rate about 16 inches. (See Article, old Tops.) At the 
fore cross-tree the tops are athwartships ^ the whole length of the top- 
mast ; but they are wider at the after part, or are made to fan , so as to be 
■fa of the length of the top-mast ; and fore-and-aft they are | of their 
breadth at the fore cross-tree. The tops are now formed without knees 
or timbers, and with the thickness increased. For ships of the line the 
boarding, r, is now 3 inches ; for frigates it is 2* inches ; for sloops and 
large brigs, inches ; and for small brigs and vessels 2 inches. These 
tops are halved at the square or lubber-hole, x , as other tops ; but, instead 
of having timbers, the boards are united by three bolts on each side in the 
wake of the square hole, driven athwartships, as shown by dotted lines, b. 
The rims, g s and iron-plates, y, for the puttock shrouds are placed as shown 
in the drawing. The square hole, x , is in breadth fore-and-aft, T * T of the 
fore cross-trees, and extends from the fore side of the fore cross-tree to 
the after side of the after cross-tree ; and athwartships it is ^ of the fore 
cross-tree. A scuttle is now formed in the top (fig. 1), for striking the 
top-gallant mast, and as r, in the battened tops, figs. 3 and 4. The breadth 
from the after part of the top to the after part of the after cross-tree is 

of the top fore-and-aft. On the after rim of the top, four or five 
sockets, k , are let in to receive the top stantions, which are in diameter as 
given in the Tables, page 252 j the height of the top rail, which is now 
generally made of iron, and the diameter as given in the Tables, page 252. 
On the fore part of the top a hole, z , is cut for the slings of the yard ; and 
on the after part of the hole is fixed a bolster, 8 , which is sometimes made 
of iron, but more commonly of hard wood, as African oak. The foremost 
hole, m, for the puttock plates is fixed at the centre of the top- mast ; the 
after hole is about 6 inches from the after part of the top ; and the inter- 
mediate ones are equally spaced. The upper cross-trees, n, are brought 
immediately over the lower cross-trees, and are bolted with four forelock 
bolts in each. Small vessels generally have their tops formed as figs. 3 and 
4, with either gratings or battens, s, s } s y and the piece, o, that unites the 
fore, y, and after rim, b . The mizen tops are usually reduced, as is ex- 
plained for the old tops, fig. 2. 

On the Tops of Merchant Ships. (Figs. 5, 6, and 7, Plate III.) 

In forming the top, fig. 5, the boarding, r, r, r, is commonly 1 iuch 
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thick, brought on the cross-trees, shown by dotted lines, 5, b ; and the 
rim, g f g , 2 inches thick on the boarding which forms the outline of the 
top. To receive the short boarding on the after and fore sides oflubbers’- 
hole,y, the framing, e, is formed, iron plates, c, are let in for the puttock 
plates. The batten tops, fig. 7> are formed of battens commonly about 3 
inches wide and If inch thick, nailed on the cross-trees, 5,5, 5, when a 
rim, forming the outline rim c , 8 inches broad and If thick, is broughtover 
them, extending to the after cross-tree, and on the aft side a fore batten 
is brought on their ends. These tops are sometimes formed with a rim of 
elm board fixed on the cross and trestle trees, a, to give the external form, 
and a cant of oak half the breadth of the rim is brought and nailed on 
the rim ; the battens are about 5 or 6 inches wide and an inch thick, and 
are fitted between the cant, about their breadth asunder. 

On the Cross-trees and Trestle-trees. (Fig. 8, Plate III.) 

The trestle-trees, a, are in length of the top, or to reach to the over- 
hang of the top rim ; their depth f of an inch in a foot of their length ; 
and their breadth f of their depth. The snape on the lower side from f 
the depth of the trestle-tree down to If of the depth in length from 
the end, If of the depth from the after end; the ends are rounded 
horizontally to a semicircle. 

The cross-trees, n , n, are in length of the top athwartships, or extend 
to the overhang of the top rim ; they are at the same breadth as the trestle- 
trees, and their depth f of their breadth, exclusive of the lubber wood (the 
lubber wood is a projecting wood left on the upper part of the cross-trees, 
for keeping the top in its position), which is left up from If to 2 inches, 
and its length the same as the square hole in the top. The cross-trees 
snape from f their depth down to once their breadth, from the lubber 
wood ; they have their ends rounded horizontally to a semicircle. 

The trestle-trees, if more than 9 inches in breadth, have two strengthen- 
ing bolts driven down about 2 inches from each side of each score for the 
cross-trees ; if less than 9 inches, only one. The cross-trees, if more than 
9 inches, have two bolts driven down about 2 inches from each end of the 
lubber wood, and 2f inches without the score for the trestle-trees ; if less 
than 9 inches in breadth, they have only one at each of these places ; they 
have likewise one strengthening bolt driven horizontally, just clear of the 
round : the whole of these bolts are saucer-headed and clenched. The 
trestle-trees are faced upon the mast | of their thickness, and are bolted 
with two bolts, which pass through both trestle- trees, and are clenched. 
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They have a plate, e, fig. 8, brought on their upper part for the top-mast 
fid. 


To space the Cross-trees. 

The after edge of the foremost cross-tree is commonly once and ^ of 
the diameter of the top-mast, from the fore part of the chock ; and the 
distance of the fore edge of the foremost cross- tree to the after edge of 
the aftermost cross-tree is equal to the square hole of the top. In letting 
down the cross-trees, the score is taken out £ of their depth from the 
trestle-trees, and the remaining £ out of the cross-trees ; sometimes, 
however, the cross-trees are let down into trestle-trees by taking a score 
out of them | their depth, and out of the trestle-trees £ their depth ; they 
are always made to strengthen down a little, for the ease of taking them out 
of their places and replacing them at the mast head. When they are in 
their places, one saucer-headed bolt is driven through each, and fore- 
locked on the under side of the trestle-tree. 

It is more common, in spacing the cross-trees, to place the after edge of 
the after cross-tree £ the length of the trestle-trees from its after end, and 
then determine the fore side of the foremost cross-tree by the size of the 
square hole of the top. 
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Dimensions of the Cross-trees and Trestle-trees , according to the Length of 

the Top-mast . 
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ON MA8TING SHIPS. 


Dimensions of the Cross-trees and Trestle-trees , according to the Length of 

the Top-masts. ( Continued .) 


o 

lu 

O 1 
J3 
ti. 

a 

a 


CBO 8 S-TBKE 8 . 

TtEBTLC-TEEES. 

£ 

B 

w 




Bolts. 








Bolts. 



< 


















0 

•2 

O 

XX 

a 

1 

•2 

0 . 

V 

Fastening. 

Strengthening. 

a 

•2 

1 

■2 

0. 

Fastening. 

Strengthening. 

XX 

ft 

5 

oa 

a 

Number. 

Length. 

, Diameter I 

Number. 

i 

c 

3 

Diameter.' 

3 

t 

aa 

Cl 

Number. 

Length. 

i 

— 

V 

1 

a 

4 

e 

3 

z 

Length. 

£ 


ft. 

51 

50 

49 

48 

47 


ft, ins. ft. ins 


15 Hi 


15 7i 16 7i 83 5| 


15 3j 
15 0 
11 8 


16 Hi 


ins. in 


16 33 
16 0 
15 8 


46 14 4115 43 


43 

42 


45 14 03 
44 13 9 
13 5 
13 1* 
41 12 93 
40 12 6 
12 23 
38 11 10i 
11 63 
11 3 
10 113 


39 


37 

36 


35 

34 


15 03 
14 9 

14 5 

14 1* 

13 93 
13 6 
13 23 
12 I0i 
12 63 
12 3 
11 113 


83.51 
83 54 
8 J 5 i 
8 5J 

'5 °5 
'"*'5 4 
7i 
73 41 
71 43 
65 

63 


4ft 
44 
64 43 


10 7 i'll 7, 

| 

33 10 23 11 23 
32 10 0 
31 9 83 
30 9 4$ 

29 9 03 
28 8 9 
27 8 53 
26 8 13 
25 7 10 


63 43 

63 4* 
65 


11 0 
10 84 53 


10 43 53 


10 03 5 
9 9 


51 

53 

54 3| 


35 

33 


9 53 43 


4ft 


9 14 44 
8 10 43 


3i 
34 
33 
3 3 

3ft 

3 


No. 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


ft. ins. in. 
1 


2ft 4 


1 43 
1 4 

1 33 
l 3i 
1 3| 

1 23 
1 2i 
1 2i 
1 2 
1 H 
l li 
1 13 
1 1 
1 03 
1 05 
1 o3 
1 0 
li5 
11* 
m 

io3 

lo3 

10 

95 

93 

9 

81 


No. 

inn. 

in. 

t. ins. 

ins. 

ins. 

No. | 

ft. 

Ins. 

in. No. 

ft. 

ins- 

in 

rs 

73 

9 

3 

11 11 

9 

13ft 

2 

2 

11 

1 

16 

1 

4ft 

4 

{'5 

*>•* Ma 
N OO 

3 

11 7 

8ft 

125 

2 

2 10ft 

1 

16 

1 

1 

ft 

i 1 . 6 

73 

83 

3 

11 4ft 

8ft 

12ft 

2 

2 

10 

l 

16 

1 

Oft 

1 


7 

8i 

3 

11 13 

8i 

12ft 

2 

2 

9 

1 

16 

1 

Oft 

I 

{'5 

65 

83 

3 

10 10 

8 

12ft 

2 

2 

8ft 

1 

16 

1 

Oft 

ft 

16 
* 4 

63 

8 

3 

10 8 

8 

12 

2 

2 

8 

l 

16 

1 

0 

ft 

16 
” 4 

6ft 

75 

3 

10 53 

7ft 

113 

2 i 

2 

7 

1 

16 


lift 

ft 

16 

* ,4 

6ft 

73 

3 

10 23 

7ft 

Hi 

2 

2 

6ft 

1 

16 


lift 

ft 

/ 8 
* 4 

6i 

7ft 

3 

9 113 

7ft 

lift 

2 

2 

6 

i 

8 


1U 

ft 

{! 

6ft 

7i 

i 

9 9 

73 

10ft 

2 

2 

5 

ft 

8 


11 

ft 

8 

* 4 

63 

73 

1 

9 6 

7ft 

10ft 

2 

2 

4 

ft 

8 


10ft 

ft 

J 8 

’ 4 

6ft 

7 

ft 

9 33 

65 

10ft 

2 

2 

3ft 

ft 

8 


10ft 

ft 

8 

4 

6 

<*3 

ft 

9 0ft 

63 

10ft 

2 

2 

3 

ft 

8 


10ft 

ft 

' 8 

" 4 

55 

6i 

ft 

8 9ft 

6ft 

93 

2 

2 

2ft 

ft 

8 


lOi 

ft 

{S 

63 

63 

1 

8 7 

6f 

Oft 

2 

2 

2 

ft 

8 


9ft 

ft 

5 

5J 

6 

a 

8 4 

63 

91 

2 

2 

1 

ft 

8 


9* 

ft 

8 

' 4 

5i 

55 

ft 

8 1J 

6ft 

Oft 

2 

2 

Oft 

ft 

8 


94 

ft 

8 

4 

5ft 

53 

ft 

7 10ft 

5ft 

83 

2 

2 

0 

3 

8 


9 

ft 

{< 

53 

5ft 

ft 

7 73 

5ft 

8ft 

2 

1 

11 

ft 

8 


8 ft 

ft 

8 

* 4 

5 

5ft 

ft 

7 5 

5ft 

81 

2 

1 

10 

ft 

' 8 


8ft 

ft 

8 

‘ 4 

4ft 

53 

a 

7 Oft 

53 

7ft 

2 

1 

9* 

ft 

8 


8ft 

ft 

8 

' 4 

43 

5ft 

ft 

6 lift 

53 

7ft 

2 

1 

9 

ft 

8 


7ft 

ft 

{ 5 

4ft 

5 

ft 

6 8i 

5 

7ft 

2 

1 

8ft 

ft 

8 


71 

ft 

{! 

4i 

43 

a 

6 5J 

43 

71 

2 

1 

8 

ft 

8 


7* 

ft 

•Is 

4ft 

4i 

ft 

6 3 

4ft 

7 

2 


7ft 

ft 

8 


71 

1 

4 

4ft 

4ft 

i 

6 03 

4ft 

6ft 

2 

1 

7ft 

ft 

8 


7 

1 

'{! 

4ft 

ft 

5 9ft 

43 

6j 

2 

1 

7 

ft 

8 


6ft 



Digitized by Google 


PRACTICAL OPERATIONS IN MAST-MAKING. 


259 


The above Table is formed for the tops to be the original breadth ; but 
in consequence of the alterations which have been made in the breadth 
fore-and-aft of the tops, the length of the cross and trestle trees is now 
somewhat different, as the following proportions will show. The after 
cross-tree is now of the top at the after part ; and the fore cross-tree 
is ££ of the breadth of the top at the fore part of the square hole. The 
length of the trestle-trees is equal to the breadth of the top fore-and-aft, or 
4 of the whole length of the top-mast. The depth of them is of an inch 
to every foot of their length ; and the breadth is } of the depth. The 
breadth of the cross-trees is the same as that of the trestle-trees ; and 
their depth is | of their breadth. While the lengths given in the Table 
may be deviated from, to answer to the new tops, the size of the cross and 
trestle trees will be sufficiently near for their respective lengths. 

On the Hounds Pieces for Cutters . 

The hounds pieces are formed, coaked, and fastened to the mast, the 
same as to single-tree masts, but their length is only | the length of the 
mast head, to give more hoist to the gaff, and to prevent the jaws from 
catching ; in case the peak hallyards are let go, before the main hallyards 
are settled, the hounds pieces are brought nearly to the aft side of the 
mast, and rounded off with it. 

On the Stretchers or Cross-trees of Cutters. 

The cross-trees are in length | the length of the top-mast, in breadth 
^ the diameter of the top-mast, and in depth 4 of their breadth ; they 
are tapered from | their length on each side the middle, reducing their 
depth at the ends, from the lower side, to | of the middle, and their breadth 
at the ends, from the fore side of the after, and aft side of the fore, to 4 
of the middle ; their ends are rounded off to a semicircle. The cross-trees 
have no score taken out of them, but let down upon the cap about | of 
their depth, and are bolted with two saucer-headed bolts that forelock on 
the under side of the cap. 

On the Bolster of Cutters. 

A bolster is fitted on the upper part of the cap, which extends from the 
fore side of the after cross-tree, to the after part of the top-mast. 

On the Bolsters of Ships and Brigs. (Figs. 1, 2, 3, 4, 8, and 17, Plate III.) 

The bolsters, c, and d , figs. 18 and 20, extend from the fore part of the 
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chock, to the fore side of the after cross-tree ; they are of the same breadth 
as the trestle-trees, so that they overhang what the trestle-tree is let in, 
and up and down 1 inch less ; they are rounded from edge to edge. The 
bolsters are nailed with two nails driven into the trestle-tree, and consider- 
ably within the wood, to prevent them cutting the rigging. 

On the Battens on the Mast Head. (Figs. 8 and 10, Plate III.) 

The battens, on the mast head have their lower ends well with 

the lower part of the lowest hoop, and extend } up the mast head, having 
their upper ends faying close to the mast, and snaped off, almost to a 
sharp, to prevent the rigging from catching when getting it over. Single- 
tree masts without cheeks, have four placed over the middle of the calfs 
tongue ; all masts that are cheeked have eight, placed so as best to prevent 
the rigging from touching the hoops. The breadth of the battens are, to 
masts from 17 to 22 inches in diameter, inches ; from 22 to 30 inches, 
S£ inches ; and from 30 inches in diameter upwards, 4 inches in breadth ; 
and in thickness, 2\ battens, 1^ inch; and above 2\ in breadth, 1| inch. 
The mast-head battens are fastened with two nails between each hoop. 

On the Chock. (Figs. 1, 2, and 8, Plate III.) 

A chock is brought on the fore side of the mast between the trestle- 
trees, and of the same depth. 

It is fore-and-aft £ an inch to a foot of the given length of the mast 
head, or add to the taper of the mast head the chock or space betweeu the 
round hole of the cap. 

On the Tenons or Heeling of Masts. 

The tenons to main and fore masts are athwartships |, and fore-and- 
aft \ of the given diameter ; aud mizen-masts, J- athwartships, and f fore- 
and-aft. The length of the tenon for all masts is 6 inches ; they are \ of 
an inch smaller at the lower part than at the shoulder. In general, a 
shoulder 3£ inches on, and 8 inches up, is taken on the fore and after 
Bides of the masts, to receive a plate, for lifting the masts with the 
machine. 


Caps on the Lower-masts. (Fig. 9, Plate III.) 

The caps formerly on the lower-masts were mostly of elm, and in 
breadth twice, and in thickness | the diameter of the top-mast. The 
hole for the top-mast is sweeped to once the diameter, f of an inch for 
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the thickness of the leather, and | of an inch for play, and its fore part is 
placed once the depth of the cap from the fore end ; from the after part 
of this hole, to the fore part of the square hole, is half the taper of the 
mast head, and the thickness of the chock between the trestle-trees, this 
hole is fore-and-aft, and athwartships, of the size of the mast-head ; 
the fore part and two sides of the hole, are made £ of an inch in a foot 
less at the upper part, or what is technically termed strengthening down 
$ of an inch to a foot ; and the after part is square or made perpendicular 
through to the under side. The wood left beyond the after part of the 
square hole is equal to the depth of the cap ; the four corners of the cap 
are rounded off to an arc of a circle, letting the ends and side be tangents 
to it, and the radius £ the breadth of the cap. Caps are now bound with 
iron, and are in breadth once and $ the diameter of the top-mast, and in 
depth f. This proportion is sufficiently large, though they are now 
commonly made in ships of war, their breadth two diameters of the top- 
mast, and 1 inch, and their depth 1 inch less than the diameter of the top- 
mast; their depth is commonly reduced on the edge of the cap ^ to make it 
as light as possible. The iron band round the cap is commonly £ its depth, 
and varies from $ to 4 of an inch in thickness, according to the size of the 
ship. 

The wood now before the round holes is only f the depth of the cap, 
with a view to make it as light as possible. The fore part of the square 
hole strengthens down 1 inch to a foot, and each side f of an inch to a foot, 
and the after part is square. 

The caps, when made of two pieces, are united at the middle, and have 
three circular coaks of inches in diameter, one placed in the middle be- 
tween the holes, and one at each end about the middle, between the holes 
and the extremities. 

Caps, whether made or in one piece, have horizontal strengthening 
bolts driven through them and clenched ; caps to masts below 32 inches 
in diameter have six ; caps to masts 32 inches in diameter, and all above, 
have eight bolts. These bolts are so placed that two may pass between 
the two holes ; and if only six, two between the holes and ends, in the 
same vertical line ; but if eight bolts, three are placed at each end, two 
about 2| inches from the holes, and one between these and the end of 
the cap, in the middle up and down. The whole of the bolts that are 
placed in the same vertical line, are £ the depth of the cap from the edges. 

These caps have four eye-bolts, p , driven from the under side for the 
top rope pendants, with their eyes athwartships and clenched, upon plates 
on the upper part ; two are placed in the same athwartship line, with the 
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centre of the square hole, and two with the centres in the same athwart- 
ship line, as the fore part of the round hole. Fore-and-aft they are placed 
in the middle, between the side of the holes, and the side of the caps. 
The two eye-bolts that are opposite the square hole, have their eyes 
placed on one side of the cylindrical part of the bolt, in room of the centre, 
that the blocks may the better clear the mast head. The caps have now 
a plate, x , on the upper side for the lower lifts, with an eye in each end ; it 
is commonly in breadth j the depth of the cap, and varies in thickness 
from | to | of an inch, according to the size of the ship ; it is bolted with 
three bolts. The main cap has two holes, s, through the after part for the 
mizen stay. 

On the Caps fixed on the Masts of Cutters or Schooners. (Fig. 43, Plate 111 .) 

Cutters and schooners have in general two caps ; one fixed upon the 
stops for receiving the lower end of the top-mast, is called the lower cap, 
b , and is made to answer as trestle-trees for securing the cross-trees or 
stretcher to ; and one fixed upon the mast head, called the upper cap, a, 
which is in general of iron. 

On the Lower Cap. (Fig. 43, Plate III.) 

The lower cap, b> is in length twice and J the diameter of the top- 
mast, and the diameter of the mast head at the stops ; the breadth is 
three diameters of the top-mast, and the depth | of its breadth. The 
cap is made to clasp the mast, and to extend abaft it the diame- 
ter of the top-mast, or so as to receive the after cross-tree. The 
fore part of the hole for the top-mast is placed f of an inch more than 
iV the diameter of the top-mast from the fore end, or so that 4 the 
diameter of the top-mast may be left between the after part of the hole and 
the fore part of the mast. The fore part of the cap is rounded to a semi- 
circle, and an iron plate is made to clasp it, and to extend as far aft as the 
fore part of the mast. Through this plate a bolt is driven, which passes 
through the middle of the short wood left between the after part of the 
hole for the top-mast, and fore part of the mast. This plate, which is in 
breadth f the depth of the cap, is let in so as to be fair with the outside ; 
and, frequently, to make the cap lighter, it is reduced in breadth 1» inch 
on each side, from the fore part of the mast forward. 

From the under side of the cap two eye-bolts are driven, with their eyes 
lying athwartships, in the middle, between the hole aud the outside of the 
cap, and immediately opposite the middle of the hole for the top-mast. 
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These bolts are clenched on the upper side upon plates. The cap is bolted 
in general with two bolts that pass through the mast ; and that the cap 
may have a proper bearing where the bolts pass through, the stops are 
continued to the upper part of the cap, and formed on the fore side to an 
eight-square, and on the aft side square, so as to form a tangent to the 
round of the mast above the stops. 


On the Upper Cap. 

The upper cap, a, is in depth about ^ the diameter of the top-mast. 
The part that lets on the mast head is square, with a small portion of the 
angles taken off, and of such size as to be inscribed within the circum- 
ference of the mast head. The fore part is a circle, placed so that the 
top -mast may lie parallel to the mast head. 

The iron that unites the two parts is formed square, and half the 
diameter of the top-mast. Two eyes are frequently placed on the outside 
of the round part of the cap, one on the fore, and one on the after quarter, 
or so as to form an angle of 45° with a fore-and-aft line ; but it is found 
more convenient to do away with one of these eyes, and to have a shive- 
hole for the top rope, to the same angle, through the mast head, with 
its upper part about 2 inches below the upper hoop. 


To let on the Caps of the Lower-masts. 

The caps to the lower-masts shoulder on each side and on the after 
part. In proceeding to let them on, first set down from the mast head 
the depth of the cap, and square it from the middle lines on the four sides 
of the mast, or square it on the two sides and look the other two out of 
winding with them ; this being done, take the bevelling of the fore part 
of the hole from the under side of the cap, and apply the stock of the 
bevel, fore-and-aft ways, to the lines just got upon the mast, wearing off 
at the fore side of the mast at their depth, and marking by the tongue ; the 
hole is cut, so that all that the cap strengthens down, is the fore-and-aft 
ways, taking off that from the fore side, at the upper part ; as by taking 
the after part parallel to the middle line, it will better resist the weights 
that act on the fore side of the cap. From the hole thus cut, take the 
size fore-and-aft at the lower part by means of a stick, and as the cap is 
not supposed to go down to the shoulders, on the first letting on within 
an inch and a half, apply the stick upon the mast, at that distance up 
from the place of the lower part of the cap, keeping one end well with the 
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line marked by the bevelling of the fore part of the hole. Next draw a 
parallel line round the hole H inch from the upper part of the cap, and 
fit a stick to its size at that height ; this stick apply to the head of the 
mast ; when this is done, trim through the fore and after parts of the tenon, 
to the sizes thus obtained. The size of the tenon athwartships is obtained 
in the same manner, and applied at the same heights as for the fore-and- 
aft way, only it is set off equally on each side of the middle line. The 
shoulders are not left square, but are taken down on the outside to prevent 
the water lodging on them. 

On the Framing of the Mast Heads of Steam-vessels. (Figs. 22 and 24, 

Plate III.) 

The framing of the fore-mast, fig. 22, has two cross-trees, b , b, b , having 
their lengths — the foremost one I the hounded length of the top-mast, 
and the after one 2 feet longer than the foremost one. These cross- 
trees are curved aft, about equal to the diameter of the top-mast, when a 
piece of timber can be obtained well grown. The trestle-trees, a , a, with 
the cross-trees, form the framing, and have in connection with them, the 
curved cross-tree, e e, which is fixed on the fore end of the trestle- trees, and 
makes a curve to the outer end of the foremost cross-tree, having a con- 
necting piece, dj bolted on its after side with four bolts, and an iron 
strap, k, over each end. Between the cross-trees the gratings, to, are 
fixed and supported by two iron plates, r, r, for the men to stand upon. 
In the ends of the cross-trees are fixed rollers, x, x , for the top- mast 
rigging, and between the mast and after cross-tree a fixed block, for the 
throat hallyards, a hole, y, is likewise made between the fore cross-tree 
and connecting piece for the slings of the yard, and the bolster, c, is brought 
on the trestle-tree for the lower rigging to lay over. 

The framing to the main-mast, fig. 24, has two cross-trees, b , b y and 
two trestle- trees, a, a, combined together. The cross-trees are in length 
— the foremost one so as to carry the top- mast shroud 2 feet with- 
out a straight line from the stops to the outer part of the gunwale, the 
after one is 2 feet longer than the foremost one. The cross-trees are 
separate, so as to give a sufficient space for the block, d f for the throat hall- 
yards, the mast, the chock, and diameter of the top-mast, T, leaving like- 
wise 1 inch for the heeling. The trestle-trees extend their breadth before the 
foremost cross-tree, and the same abaft the after cross-tree. The bolsters. 
c, c , are brought on the trestle-trees for the lower rigging, and rollers, 
are fixed in the ends of the trestle-trees for the topmost rigging. 
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The framing to the main-mast of brigantines, fig. 20, has two long 
cross-trees, a, a , and a cross-tree, b ; the long cross-trees are apart the 
size of the mast head at the stops, and the short cross-tree is before the 
foremost cross-tree, the diameter of the heel of the top-mast, T, and J 
inch for the heeling ; the two long cross-trees, a, a, are in length the same 
as explained for the main- masts of steamers. Between the trestle-trees at 
the fore part of the short cross- tree a chock is placed to receive an iron 
band, c, fig. 18, which passes round to the after part of the trestle- trees. 
The cross-trees have rollers in their ends, g , g , for the top-mast rigging, 
and have bolsters d, d, for the lower rigging. 

On the Furniture connected with the Bowsprit. — On the Bees. (Fig. 39, 

Plate III.) 

7 « 

The bees to bowsprits are now, in ships of war, done away with ; when 
applied, they were in length from the aft side of the cap to the fore part of 
the hance, in breadth ^ the given diameter of the bowsprit, and in thick- 
ness \ their breadth at the edge close to the bowsprit, but £ their thick- 
ness less than this at the outer edge. Their upper sides to coincide with 
the upper part of the bowsprit at the inner edge, and to stand up from 
a level their thickness and 1 inch. The after and outer corners are 
rounded to an arc of a circle, of such a radius that the after end may be 
a tangent to it at \ in from the outer edge. 

The bees are bolted with three through bolts, and are clenched upon 
the opposite side of the bowsprit, with the after one placed so as just to . 
clear the fore side of the after head hoop, the foremost one 4 inches 
from the fore end, the other in the middle between these two. On the 
outer part of the bees, close to the after bolts, is a small shive, commonly 
for the fore-top bowline, on each side, the thickness of the bees, and | in 
length, standing outwards at its after end 1* inch. 

On the Bee Blocks. 

The bee blocks, rf, are placed, one on each side of the bowsprit, close 
under the bees. They were in length upon the upper part half the length 
of what the bees were, their depth | their length, and their thickness twice 
the thickness of the shive. The foremost one is placed on the starboard 
side for the fore top-mast stay, and abuts against the cap, and has the fore 
end rounded off what it projects beyond the cap, making the fore part of 
the shive hole well with the aft side of the foremost head hoop. The 
larboard block for the fore top-mast spring stay is placed with its fore end 

M M 


Digitized by Google 


266 


ON MASTING SHIP8. 


in the same athwartship line, with the after part of the shire hole of the 
starboard block. They have a small round taken off their after and outer 
corners. They are now the same length as was formerly given to the bees, 
d, fig. 39 (see Single-tree Bowsprit), are fixed on the head, as shown by 
g , and have three shive holes in each, e, c, for the fore bowline, d, d> fore- 
top bowline, c, fore top-mast stay, and spring stay, f,f, holes for the jaw 
rope for dolphin striker. 

The blocks are bolted with two bolts in each. The after bolt in the 
starboard is made to answer for the foremost bolt of the larboard shive. 

Saddle for the Jib-boom, (Fig. 39, Plate III.) 

The saddle, b f for the jib-boom is placed with its after part \ the 
length of the jib-boom from the fore part of the cap, or to answer with 
the square wood, b , left for the middle stops, a ; it is in length 4 the 
diameter of the bowsprit ; its width is £ the diameter of the jib-boom, 
and in thickness, at the middle, so that the jib-boom may lie parallel with 
the middle line of the bowsprit. It is fastened with one rag-pointed bolt 
in the middle, and a nail in each end ; but stops are now left on the bow- 
sprits for the bobstays and collars, a, a, a, to project about 2 to 2§ inches, 
as shown in section L, on the squares of one of these projections, as b, 
the saddle for the jib-boom is fixed. 

Cleat for the Slings of the Sprit-sail Yard. 

The cleat is placed with its fore side j the length of the bowsprit from 
the outer end j it is in length the diameter of the jib-boom, in thickness 
| its length. 

It is formed with its fore and after sides to a vertical line, and its upper 
part is rounded, and of such a height that the jib-boom may lie upon the 
saddle clear of it. The cleat is fastened with two nails ; and to prevent 
the slings from rubbing the upper part of the bowsprit, a piece of lead is 
nailed on the bowsprit under the cleat, to extend down about 2 inches 
below the middle line, and in breadth £ the diameter of the bowsprit ; and 
a piece of copper is likewise continued round the under side, to prevent 
the yard from injuring it. 

To heel the Bowsprit , or form the Tenon. 

The tenon of the heel of the bowsprit is up and down f, and athwart- 
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ships | of the given diameter, and in length inch more than the thick- 
ness of the partners. Sideways, the tenon is made to taper f of an inch ; 
but up and down to have the lower part on a level, and the upper part in 
the direction of the bowsprit. The sides and upper part form their 
shoulders against the partners, but the lower part is taken through in the 
direction of the tenon. 


The Bowsprit Cap. 

The bowsprit caps are twice the diameter of the jib-boom in breadth, 
and $ its diameter in thickness. The upper end of the cap fore-and-aft, 
is formed to the angle made by the stive of the bowsprit and a vertical 
line j or as the cap is placed vertically in the direction of the stive, below 
the upper end in the direction of the cap, its thickness is set down, and a 
line drawn through parallel to the upper end, which is the station and di- 
rection of the upper part of the hole for the jib-boom ; below this line 
another is drawn parallel to it, and at a distance, set off perpendicular to 
the stive, equal to the diameter of the jib-boom, and | of an inch for play ; 
this will give the lower part of the hole for the jib-boom. These lines are 
drawn across the fore and after sides of the cap perpendicular to the edges, 
and will give the size of the hole up and down, in the direction of the cap ; 
as the hole will be an ellipse, on account of the stive, the distance between 
these lines will therefore be the major diameter, while if two lines be drawn 
parallel to the edge, and equal to the diameter of the jib-boom, and | of 
an inch for play, it will give the minor diameter ; to these diameters an 
ellipse must be described for the hole (or I5 inch nearer the larboard 
than the starboard side, to allow more room for the jack stave). To 
obtain the square hole, a distance is set down in the direction of the cap, 
equal to A of the diameter of the jib-boom, and to it a line is drawn 
across the aft side, perpendicular to the edge ; this line will coincide with 
the upper side of the bowsprit, and give the upper part of the square 
hole on the aft side j a line is drawn to correspond with it upon the edge 
parallel to the lines before drawn ; then on the fore part of the cap, of 
its thickness is set down perpendicular to the stive, for what the cap is to 
strengthen on ; this will give the upper part of the square hole on the fore 
side. From the upper part on the fore side perpendicular to the stive, 
the diameter of the outer end of the bowsprit is set down, and a line 
drawn on the edge in the direction of the stive, to correspond with which, 
lines are drawn perpendicular to the edge for the fore and aft sides ; these 
lines will give the lower part of the square hole on the fore and after parts 
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of the cap. Below the lower part of the square hole, the thickness of 
the cap is set down in the direction of the cap for the lower end, which 
is formed parallel to the stive : the square hole is made athwartships on 
the aft side £ of an inch less than the diameter of the jib-boom, and on 
the fore side ^ the thickness of the cap less than the aft side for strength- 
ening on. This cap is now iron bound as the lower caps, and is in 
length five diameters, and in breadth two diameters of the jib-boom, and 
in thickness 1 inch less than the diameter of the jib-boom. 

The bowsprit cap has six strengthening bolts driven through it and 
clenched ; four of which are eye-bolts, with their eyes in the direction of 
the stive, two are placed in the middle between the upper part of the 
round hole and the upper end for the man ropes, and two between the 
round and square holes for the sprit-sail lifts, and foot rope. These eye- 
bolts are driven, one of the upper and one of the lower, from one side, 
and the other two from the opposite side ; the remaining two bolts are 
placed in the middle, between the lower part of the square hole and lower 
end ; the whole of these bolts are placed i the thickness of the cap from 
the edges. 

An eye-bolt is driven with its eye up and down in the middle line, at 
the lower end of the cap ; it is brought through upon the upper side of 
the bowsprit, and forelocked just abaft the lifter edge of the foremost 
hoop. This bolt is for fastening the cap on, and for a guy for the sprit- 
sail-yard. 


To trim the Tenon for the Cap. 

The bowsprit cap shoulders on the two sides and lower part. The 
bevelling of the stive of the bowsprit to a vertical line, is first set off on 
each side to the thickness of the cap, or, at the upper part of the bow- 
sprit from the outer end, this bevelling is got on one side, squared across 
from the middle line, and looked out of winding on the other ; this being 
done, make a mould to fit the hole up and down, and apply it to the lines got 
on the side of the bowsprit, for the aft side of the cap, keeping its upper 
end well with the upper side of the bowsprit at the distance of these lines 
in the whole of what the bowsprit strengthens on, up and down, being 
taken off the upper part to resist the setting up of the main ropes. When 
the tenon is trimmed through the up and down way, and the thickness of 
the cap marked upon the sides, take the size, the athwartships way, by 
means of sticks, and apply them equally on each side of the middle, taking 
care to let the cap go on tight. The cap being well on and faying 
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close to the shoulder, a cleat is nailed on the under side of the bowsprit 
against its fore side, letting the upper end of the cleat into the cap suffi- 
ciently to make its end square. 

On the Furniture of Top-masts . — On the Hounds Pieces. 

The hounds pieces are of elm, in length -jV of the given length, or £ the 
given mast head, in breadth as much as the surface they are to fay upon, 
and in thickness so that the top-mast may pass through the cap. They 
have two square coaks raised in each, from 1 to I -J- inch ; the lower one is 
placed with its lower end £ the hounds down, where an abutment is left 
the whole breadth between the champhers, by the lower end of the lower 
coak being flush with the faying surface ; the coaks are ^ the breadth of 
the hounds pieces ; the upper one is inches down from the stops, and 
6 inches in length ; the space between the coaks, which is 3 inches, de- 
termines the length of the lower one. The outer sides of the hounds 
pieces are round, that they may have the greatest possible substance in the 
middle, and pass through the cap. 

The hounds pieces are bolted with three bolts, two just above the upper 
coak, and one in the middle between the two coaks; from the middle 
down they are fastened with nails, 2 inches from the edge, and 3 inches 
apart ; they are likewise placed round the end, which is rounded off. 

On Heeling. 

The heeling is brought on each side, and upon the fore part ; upon the 
sides so as to fill up between the trestle-trees, and on the fore part, so as 
to fill up between the chock and the cross-tree, except £ inch play. The 
heeling is in length 3 diameters, and in breadth f of the diameter ; but as 
the champher is in general brought into the size of the eight-square, at 
3 diameters, commencing at 2£ diameters, the heeling must necessarily 
taper from 2£ diameters to the breadth of the eight-square at 3 diameters. 

The heeling is likewise tapered flat ways from the middle of the length, 
to be about | an inch at the upper end, though this tapering commences 
commonly from the lower side of the fid hole. The heeling is fastened 
with nails. 

On the Skives. 

There is one shive, and the heel of the top-mast, at the lower part, 
forms the half dumb shive, which is on the opposite angle to the upper 
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shive, with its upper part half the diameter of the top-mast, and the thick- 
ness of the shive above the hoop. But when there is a whole shive, the 
top-mast is left for a block once and a half the diameter of the top-mast 
below the lower part of the trestle- trees, which is in addition to the given 
length. This block is eight- squared with a hoop on the lower end, and 
has a shive hole on the larboard foreside eight-square, in length once the 
diameter of the top-mast, and (See Table of thickness and diameter 
of Shive.) 

The upper shive is placed on the opposite eight-square to the lower 
one, that is to pass through from the starboard foreside eight-square, to 
the larboard aftside, this would be for the fore top-mast ; but it would be 
for the opposite eight-square for the main, for the ease of getting the two 
top-masts up together, and its lower part 3 diameters above the upper 
edge of the lower hoop, when no block or lower side of the trestle-trees, 
its length is once the diameter of the top-mast and From the lower 
shive to about 3§ diameters, there is a groove taken out, rather larger than 
the top rope, for it to lead fair. There are two hoops in the heel of the 
top-mast, one £ an inch below the lower part of the upper shive, and 
one with its lower part | an inch from the lower end of the top-mast, let 
on its thickness, for a champher to be taken off below the hoop. 

On the Fid Hole . 

The lower part of the fid hole is placed, once the depth of the trestle- 
trees above the upper part of the hoop and 1 inch, for an iron plate that 
is brought on the trestle-trees ; it is up and down, if wood and if iron 
■j the given diameter of the top-mast, and its width £ of what it is up and 
down. The fid hole is made up and down f of an inch more than the 
proportion given, for an iron plate, which is fixed on the upper part, 
turning up on each side £ the depth of the hole. This plate is nailed with 
two nails on each side. 


On the Cheek Blocks. 

The cheek blocks are placed on each side, upon the head of the top- 
mast, with their upper ends about 2 inches below the lower side of the 
cap ; their length is once and a half the given diameter, breadth $ the head 
of the top-mast, and thickness twice the thickness of the shive : when 
there are two shives in the block, £ is left at each end beyond the shive, 
and l between the shives ; when there is but one shive, which is in general 
the case, to the main-mast, the block is { shorter than the propor- 
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tion given on each end. In the middle between the shives, a coak is 
raised £ of an inch, and let into the top-mast for a support for the block. 

The blocks are fastened only by the two pins for the shives, which pass 
through them and are forelocked } these blocks are now seldom applied to 
top- masts. 

Top-mast Cap. (Figs. 12 and 13, Plate III.) 

The cap is the same in proportion to the top-gallant-mast as the lower 
caps are to the top-mast, and have their holes formed, and are let on the 
same. They have four eye-bolts, y, y , y, y , placed with their eyes athwart- 
ships, two about the after part, and two about the fore part of the round 
hole, and six strengthening bolts, two at each end and two in the middle, 
between the holes placed as described for the lower caps ; these caps are 
now iron bound, and have the same proportion in relation to the top-gal- 
lant-masts, as the lower caps to the top-mast. 


She of Bolts in Caps. 
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On the Tap-mast Cross-trees. (Fig. 16, Plate III.) 

The top-mast cross-trees and trestle-trees are united together, and got 
into their position upon the top-mast, in a frame. This frame is in 
general composed of two trestle-trees, similar to those connected with the 
lower-mast; two or three long cross-trees, b, b ; if only two, a short 
cross-tree is placed to form a frame round the top -mast; and one short 
cross- tree, with its after side the diameter of the top-gallant mast and heel- 
ing, before the fore side of the long cross-tree. 

The trestle-trees are in length \ of the given length of the top-gallant 
mast ; the cross-trees are twice the length of the trestle-trees, the after one 
is in general 1 foot longer than the foremost one. The trestle-trees are 
deep of their length, and wide £ of their depth ; the cross-trees are 
wide once the width of the trestle-trees, and deep, at the middle, $ of their 
width, and at the ends, 4 the depth of the middle ; they are of a parallel 
depth at the middle to 4 of their length. The trestle-trees are snaped from 
4 their depth, down to 4 their depth from the end, and their ends rounded, 
the same as those to the lower- mast ; and the cross-trees have their ends 
rounded to a semicircle, and a hole is bored about 3 inches in, for the top- 
gallant shrouds ; though sometimes a score is taken out, and a small roll 
fitted in for the ease of unshipping them. The short cross-trees, when 
fixed, extend beyond the outside of the trestle-trees to a distance equal to 
the width of the trestle-trees, and have their ends rounded to a semicircle. 
The trestle-trees are kept apart ^ the diameter of the top-mast, or the size 
of the top-mast athwartships, above the stops, and are placed so that the 
middle of their length, w'hen fixed, may be well with the centre of the top- 
mast. The cross-trees are fixed to the trestle-trees, for the foremost, long, 
and middle cross-tree to be equally on each side of the centre, and to be apart 
T \ the diameter of the top-mast, or the size of the top-mast, fore-and-aft 
above the stops. The foremost short cross-tree is placed with its aftef side 
the diameter of the top-gallant mast aud the heeling, before the fore side 
of the foremost long ; and the after cross-tree is placed at the same 
distance abaft the cross-tree that is fixed on the after side of the top- 
mast ; that, should it be required, the top-gallant mast may be fixed on the 
after side as well as the fore side of the top-mast. The cross-trees are 
let down into the trestle-trees | of their depth, and the score is taken § out 
of the trestle-trees, and | out of the cross-trees of what they let down. A 
facing is taken out of the trestle- trees from $ to 1 inch, to receive the 
cross-trees. 

A chock is let up immediately under the cross-tree, to the one before, 
and to the one abaft the top-mast ; it is in depth from the under side of 

N N 
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the cross-trees to the lower part of the trestle-trees, and as wide as the 
cross-trees. These chocks are let into the trestle- trees from J to l 
inch. 

An iron plate is brought on the lower side of the trestle-trees and across 
the chocks between them, so as to circumscribe the hole for the top-mast. 
This plate has the part where it lies upon the trestle-trees of the same 
width as the trestle-trees j and where it lies upon the chock, it is of the same 
breadth as the chock. The cross-trees have one saucer-headed bolt in each 
trestle-tree, which is forelocked on the under side ; the bolts which pass 
through the cross-tree, and which are placed on each side of the top-mast, 
are forelocked on the under side of the plate, and form its fastening. 

A bolster is placed for the rigging upon the upper part of the cross-trees 
and trestle-trees ; it extends from the fore part of the foremost to the after 
part of the aftermost cross-trees, which are placed on the fore and after 
sides of the top mast ; these bolsters are 1 inch wider than the trestle- 
trees, and their depth is of their width j they are fastened with two nails 
driven into the trestle-tree, considerably within the wood. 


Dimensions of the Top-mast Cross-trees and Trestle-trees , according to the 
given length of the Top-gallant Masts, for the former Plan. 



(•) of the hounded length, muit be added to the hounded length, for the given length 
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Top- mast cross-trees, fig. 15, when they are made with a circular piece, 
c, c, have this piece secured to the fore end of the trestle-trees, a , a, and to 
the outer part of the fore long cross-tree, b. The after cross-tree, 5, is in 
length J the length of the top-gallant mast to the stops. Trestle- trees, 
a, a, are in length y of the fore cross-tree, and in depth 1 inch and | to 
every foot of length, and wide f their depth. The cross-trees are in breadth 
the same as the trestle-trees, and in depth f of their breadth. 

The fore top-mast trestle-trees to ships of 50 guns and upwards, have an 
additional length of 6 inches beyond the proportion given to them, and 
for smaller ships, 4 inches additional length, to allow a greater space, 
p, between the short cross-tree abaft the top-mast, and after long cross- 
tree, for a block for the main top-gallant stay. 

The circular piece at the fore part abuts on the trestle-trees, and has a 
span piece, k , that unites the two pieces together with four up-and-down 
bolts. The short cross piece, d, lets down between the trestle-trees and 
bolts through the circular pieces with two fore-and-aft bolts. To unite the 
cross pieces and circular pieces, at the fore part, an iron strap is fixed to 
them, with its fore part clasping the circular piece, with a view that it 
may be easily unfixed. At the outer end of each cross-tree rollers are 
fixed, for the top-gallant shrouds. 

On the Furniture of Top-gallant Masts. — On the Heeling. 

The heeling is brought on the two sides and fore side, so as to conform 
to the space between the cross-trees and trestle-trees ; and is the same to 
the top-gallant mast, as explained for the top-mast. 

On the Fid Hole. 

The lower part of the fid hole is 1 diameter, and 1 inch up from the 
lower end ; it is up and down half the given diameter, and athwartships 
| of what it is up and down. 

On the Shive Holes. 

There is one shive hole placed in the starboard foremost eight-square, 
with its lower part 3 diameters from the lower end, and its length, 1 
diameter and y ; and another shive is placed in a fore-and-aft direction, 
half the diameter below each of the stops : these shives are in length the 
diameter of the stops and and are coppered. 

On the Furniture of Lower -yards . — On the Cleats. (Fig. 42, Plate III.) 

One cleat is placed on the fore, and one on the after side of the yard- 
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arm, T * T the length of the yard in from the outer end. The sling cleats 
arc placed on the fore side of the yard, one on each side, and at equal 
distances from the middle; they are 1| diameter of the mast apart. 
The yard-arm cleats are in length f the diameter of the yard, and are 
fastened with two nails ; instead of cleats, stops, n, w, are now commonly 
left on the yard-arm, as they are more secure and less injurious to the yard. 
The sling cleats are 1 £ diameter of the yard in length, and are fastened with 
one rag bolt and three nails. These cleats are square at the large end for 
the slings, from £ to | of their length, and for the yard-arms, from | 
to A cheek block, a, is likewise brought on the after side, well with the 
stops, n, for the top- sail sheet. 

On the Battens. 

Battens are placed on the after, upper, and lower sides, the same length 
as the squares, and on the fore side between the sling cleats. These 
battens are in thickness for yards 12^ inches diameter and under, l \ inch ; 
and for yards of greater diameter they are 2 inches in thickness ; they are 
fastened with nails about 3 feet apart, on alternate edges, and have their 
ends rounded off and snaped. 

On the Boom Irons. (Fig. 42, Plate III.) 

Boom irons are placed on the main and fore yards, for the convenience 
of fixing the studding-sail booms ; there are two on each side of the yard, 
the outer one is called the “ yard-arm iron,” b , r, and the inner one the 
“ quarter iron,” d. The outer one has two parts, the strap, r, which islet 
on lengthways upon the yard, and the crank, A, A, w'hich projects at right- 
angles to the strap, w f ith a ring, h , connected with it to receive the 
boom ; in this ring is fixed a roll, e, for the ease of running the booms 
out. The quarter irons are placed at fV the length of the yard from the 
outer end ; one part is formed as a clasp hoop to span the yard, k y d f e, and 
is set tight by two keys at e, with a joint at k ; the shank or chock of this 
iron is connected with a ring, /, g y to receive the boom, but with a clasp, 
having a joint, g , and key,/’, for fastening it, and for the convenience of 
topping the boom ; this joint cuts the ring into two equal parts, and the 
centre of the joint and pin, or key, is in the same plane with the upper 
foremost eight-square, so that the boom may be prevented from rolling out 
w ith the motion of the ship, when the clasp is open, and at the same time 
the boom may be topped with the greatest ease. This iron, by being 
sot. up tight upon the yard, w ill answer for a hoop ; but, as its station 


Digitized by Google 


PRACTICAL OPERATIONS IN MAST-MAKING. 2 77 

is fixed, it often becomes necessary to have a hoop very near it, to cover 
a knot. 

The boom irons are placed so that a line passing through the middle of 
the shank of the outer, and chock of the inner, may pass through the angle 
formed by the foremost eight-square, and foremost upper eight-square, 
and the centre of any section of the yard ; or, which is the same, a line 
drawn through the middle of their shanks, and cutting the centre of any 
section of the yard, will form an angle with the horizon of 22° 30'. The 
roll, e , in the section, is so placed in the ring of the outer iron that the 
pin or axis may lie horizontally. The yard-arm iron is fastened with two 
hoops, with one saucer-headed bolt driven through between them, and 
two nails in the ends. 

Trusses to Lower-yards. (Figs. 31, 32, and 35, Plate III.) 

Lower-yards to merchant ships have frequently iron trusses, for the ease 
of bracing the yards, x , up ; g , is the hoop on the mast ; f, the hoops on 
the yard ; c , c, the universal joint ; e, the screw for setting the hoop tight 
on the mast, and b , for fixing it to the yard. 


On the Furniture of Topsail Yards. — To Batten the Yard. (Fig. 41, 

Plate III.) 

The foremost, after, upper, and lower eight-squares, have battens, 
9>9i 9> the whole length of the squares placed on them ; and have ekings, 
r, r, r, placed between them, and are hooped, s } s, s. These battens, when 
the yard is hooped at the middle, are of oak, and in thickness, to yards 12| 
inches in diameter, \\ inch ; and to yards of greater diameter they are 
2 inches in thickness. When they arc not hooped, the battens are in 
general fir, and 1£ inch thick : they are now generally hooped. 

To Hoop the Yards. 

When the top-sail yards are hooped at the middle, two are placed, e , e, 
once the diameter of the yard apart for the top-sail ties ; four hoops are 
driven upon the battens, and upon the eking, which, with the battens, are 
made cylindrical ; one of these is placed about 9 inches from each end of 
the battens, and two between these at equal distances. The yard-arms have 
as many hoops upon them as the arm formed from the top may require, on 
account of the knots ; placing them, in general, upon every other rim of 
knots, or on those that are the w orst collared. 
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On the Cleats. 

The yard-arm cleats are placed, one on the fore side, and one on the after 
side of the yard ; to the fore and main top-sail yards, the length of the 
yard from the outer end ; and to the mizen top-sail, ^ °f the length ; but 
it is now common, instead of having cleats, to have stops, n, formed out of 
the yard. The sling cleats are placed upon the batten, on the fore side, at 
an equal distance on each side of the middle, and apart once the diameter 
of the top-mast. The sling cleats are in length once the diameter and 
and the yard-arm f the diameter. These yards have a cheek block, e, 
fixed on the after side, for the top-gallant sheet. 

On the Boom Irons. 

The fore and main top- sail yards have boom irons fixed on their yard- 
arms, c , d , with the outer arm or crank of the iron made to ship and un- 
ship ; and when in its place, a line, passing through the middle of the 
crank, will pass through the centre of the yard, and the middle of the 
foremost upper eight-square, or make an angle with the horizon of 45 w . 
The straps, b , will lie so that the pin for the shive will pass through 
them ; they are fastened with two hoops and a bolt, the same as those to 
the lower-yards. The mizen top-sail yard has no boom iron, but a ferrule 
driven on, and an eye driven into the end of the yard. 

On the Furniture of Cross-jack Yards. — To Batten the Yard. 

This yard has only one batten on the after side, the whole length of the 
eight-square. 

To Cleat the Yard. 

The yard-arm cleats, or stops formed out of the yard,* are placed, oue 
on the fore-and-aft side, at^ the length of the yard from the end; but when 
the yard is longer than the fore top-sail yard, they are placed ^ within 
the fore top- sail yard. The sling cleats are placed on the fore side, at an 
equal distance from the middle line, and are the diameter of the yard 
apart. These yards have a ferrule at each end. 

On the Furniture of Sprit-sail Yards. — To Cleat the Yard. 

The yard-arm cleats are placed, one in the fore-and-aft side on each 


* Stopa, instead of cleats, are now commonly formed out of the yards, in squaring for the 
upper and lower quarters j as n, fig. 41, Piute III., for top-sail yards. 
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arm, at the length of the yard from the end. The sling cleats are at an 
equal distance on each side of the middle, and on the under side of the 
yard, and are % of the diameter of the bowsprit apart. 

On the Furniture of Top-gallant Yards. — To Cleat the Yards. 

The yard-arm cleats, or stops formed out of the yard, are placed, one on 
the fore-and-aft side at each arm, at T y the length of the yard from the 
end ; and the sling cleats are placed on the fore part, at an equal dis- 
tance on each side of the middle, and are the diameter of the top-gallant 
mast apart. 

On the Furniture of Royal Yards. — To Cleat the Yards. 

These yards are cleated the same as the top-gallant yards.* 


Dimensions of Hoops fyc. 9 on the Yards. 


DESCRIPTION OP 
HOOPS, ETC. 
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• The cleats to all the yards, except the lower yards, hare nearly the same proportions for 
their length, and are square for the slings from f to £, and for the yard-arms from 4 to £. 
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ON MASTING SHIPS. 


On the Furniture of the Booms . — On the Jaws. (Fig. 36, Plate III.) 

The jaws ,g,g,g) are of oak or elm ; they are in length from 4 to 5 feet 
from the fore end of the boom, and in depth, from | to 1 inch less than 
the boom at the fore end. The boom is worked to a tongue at the fore 
end ; when the jaws are in one, the tongue is 1| inch ; but when in two, 
it is y the diameter of the boom at the end. The tongue is formed, from 
6 inches from the fore end of the jaws, so that an angle is made { of an 
inch in ; from this place to the fore end, it is straight to the proportion 
given. 

The jaws are formed to a semicircle, 1 inch larger than the diameter 
of the mast, for leather and play ; at 6 inches from the fore end, they are 
left 1 \ inch ; at the fore end, £ of an inch, and at the foremost hoop, 
or at about 1 1 inches from the fore end of the boom, they are made 
1£ inch larger than they are at the 6 inches from the fore end, for driving 
the hoops ; from this place they are formed with an inflected curve, so as 
to follow and give sufficient strength to the hollow of the jaws ; the fore 
ends are rounded each way, and the hollow is leathered, with the 
leather let in flush on the under side, so as to work on the saddle. 

When the jaws are in one, they are left solid about 11 inches from the 
hollow, and are formed out to receive the tongue. 

The jaws have in general four hoops, e , e, e, driven upon them, one over 
the butt of the tongue, if the jaws are in one, or 1 1 inches from the 
hollow, which commonly has a hole in it for the try-sail mast ; one 7 
inches from the fore end, and two at equal distances between. Under 
the third hoop from the fore end, a horizontal bolt is driven through the 
boom and both parts of the jaws, and one strengthening bolt is likewise 
driven about 2£ inches from the hollow. Under the two foremost hoops 
a nail is in general driven, on each side, through the jaws into the 
boom. 


On the Blocks. 

Cutters have in general two cheek blocks, fig. 37, A, on each side of the 
boom, for reefing ; they are in depth about half the diameter, and in length 
three times their depth ; they are placed so as best to answer for the reefs, 
the outer one is placed on the starboard side, about 3 feet from the outer 
end to the centre of the shive, a, with the hole, x ; the next on the larboard 
side, about 2 feet 4 inches from centre to centre of the shives ; the 
other two on alternate sides, about 2 feet from centre to centre of the 
shives j these blocks are let in as much as the boom rounds in their depth, 
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and liave their ends rounded. There is one eye-bolt driven through from 
the opposite side of each block, which passes through, and answers for 
the pin of the shive. The eye-bolts are sometimes left out, and have the 
holes, x, instead. 

The booms of ships and brigs have, in general (though it is seldom 
used), one vertical shive, about 1| inch within the necking, and one cheek 
block placed on each side for the topping lift. These blocks are in depth 
about half the diameter of the boom, and in length about three times the 
depth. The shive-hole is in general the depth of the block, and ^ in 
length. 


Table showing the Size of the Ropes in circumference , that lead through the 
different Shives placed in the Masts , Yards , and Booms. 


DESCRIPTION OF ROPES. 


CIRCVMFKRKNCK OF ROFRS. 
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Plate III., Fig. 30. 

That the mast-maker may have the blocks and shives in their proper 
places, and of a proper size, it is desirable that he should be acquainted 
with the leading and size of the different ropes, for which purpose the 
following Table and rig is given. 

o o 
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ON MASTING SHIPS. 


Reference to Rigging , fyc. (Fig. 30, Plate III.) 

A J (1) — Course. jj J (S) — Top-gallant-sail. 

(« 1 (*) — Top sail. £ \ ( 4 ) — Royal. 




be 

c 


a. — Clew garnetts. 

b. — Taclf. 

c. — Sheet. 

d. — Buntlines. 
e.e. — Slablines. 



V 


f. f. — Leechlines. 

g. g . — Bowline bridles. 
h . — Lower shrouds. 
k. — Top-mst. shrouds 
/. — Lower lifts. 

m. — Top-sl. clewlines 





n. — Top-sail buntlines. 

o. — Top-gallant shrouds. 

p. — Top-gallant clewlines. 

r. — Ileef tackle, also pleading through a sister block in 
r. — Top-sail lifts J top-mast rigging. 

/. — Royal clewlines. 

V. — Top-gallant lifts. 

x. — Reef points and cringles. 

y. — Futtock shrouds. 

z. — Iron necklace round the mast to secure the futtock 

shrouds. 


On the Furniture of Gaffs.— On the Jaws. (Fig. 38, Plate III.) 

The jaws, g f g } g y are formed and secured, in every way the same as to 
booms, except that the hollow is formed to an angle up and down, that it 
may be in the direction of the mast when the peak is hoisted ; they are 
mostly formed to an angle of 45°, but the angle that is intended for the 
gaff to form with the mast, should determine it. They are always leathered 
in the hollow. 

One eye-bolt is driven up and down from the upper side, in the direc- 
tion of, and about 8 inches from, the fore end, for the throat hallyards, r, 
which is made to swivel, commonly called a u tumbler and one small eye- 
bolt on the lower side, for the down-hauler. At the end of the gaff there 
is frequently placed an iron, a, for displaying signals, with a shive, b , in 
the end. There are likewise hoops with eyes, c, c, driven on the gaff for 
the peak hallyards. 

Ships and brigs have a shive-hole, up and down a diameter from the 
outer end, and a ferrule and eye, with the eye up and down, when the iron 
is not brought on for displaying signals. 


On the Mast , Derrick , §c. of Sheer Hulks. 

Mast hounded length 1 1 1 ft., headed 20 ft. 6 ins., diameter, 40 inches. 

Sheers length 143 ft. G ins., and diameter 28 and 31 ins. at the scarph. 

Derrick length 143 ft. 4 ins., and diameter 24 and 261 ins. at the scarph. 

Shores length 85 feet 3 inches, and diameter 19£ at the upper end. 

Sheers quartered | from the lower end, upper end the given diameter, 
and lower end J. 

Derrick quartered from the middle, upper and lower ends | the given 
diameter. 

Scarphs of sheers and derricks, 36 feet long. 

Chock on the side of the mast, to form an abutment on the trestle-trcc 
1 1 feet long, wide at lower end 151 inches, at the upper end 141 inches, 
thick at the lower end 9 inches, at the upper end 41 inches. 

Trestle-trees long 10 ft. 7 ins., broad 1 1 ins., and deep 13* ins. 
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ON THE 


DEFECTS OF MASTS, ETC. 


Masts are defective either by decay, or by being sprung or wrung ; 
these latter defects are, when the elastic force is in part or wholly over- 
come by fracture, or by having forces acting on them beyond what the 
tenacity of the fibre is able to resist. 

Decay has been found by experience to be the most frequent defect ; it 
is most common in two-deck and three-deck ships, especially in three-deck 
ships, the masts being stronger in proportion to the stress they are subject 
to, and receiving better support ; in consequence of which, they are less 
subject to be sprung, and, therefore, are not so frequently removed, till, 
by their age, from the bad quality of the materials, or the manner in 
which the different parts are combined, they become decayed. 

The parts most subject to decay are, the heel, partners, and cap, those 
between the cheeks and spindle, or at the edges of the cheeks, and under 
the rigging, and at the head ; but the most frequent decay is at the part- 
ners and cap ; of bowsprits, at the cap under the gammoning, and at the 
bed. 

Fractures take place, or the mast becomes sprung, in made-masts, most 
commonly at the partners, the tail of the cheek, between the deck and tail 
of the cheek, and at the hounds ; single-tree masts , at the partners and 
hounds ; cutters’-masts at the partners, or upper part of the wedges, at 
the hounds, and just below, and sometimes in the wake of the jaws of the 
b^om : it is not uncommon for masts to be found sprung at the head, but 
the most frequent defect, from frigates downwards, is that of the mast 
being wrung at the head. 

Bowsprits arc found sprung principally at the gammoning bed, between 
the gammoning and cap, at the upper and lower parts, but mostly at the 
upper part, and between the gammoning and bed, more frequently at the 
sides ; they are sometimes found wrung at the cap. Top-masts are found 
sprung most frequently at the cap and hounds ; yards at the slings, but they 
are very often found defective by the shans, produced from the exterior of 
the yard, crossing the range of fibre. 

Springs are discovered by shans and fractures, and sometimes by the 
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fibre suffering by compression, while the continuity of the fibre is not 
wholly overcome ;* shans are commonly occasioned through the defect of 
the materials, generally from badly collared knots, and from the range of 
fibre not being in a direct line with the masts, &c. Fractures are the effect 
of the age of the mast, or of too powerful stresses acting on them ; 
they are discovered generally in two forms, one with a black waved and 
jagged line across the mast &c. ; the other forming between shakes or 
longitudinal openings, short fractures, that rise one above the other in 
the form of steps ; this is commonly called u Jacob’s ladder.” This frac- 
ture in general takes place in single-tree masts, and top-masts ; it is a 
defect that seldom admits of repair. 

When fractures appear without any known cause, as the uneasy motion 
of the ship, or having had to sustain any violent impulses, it may be con- 
sidered as the effect of the internal weakness of the mast; and when the 
mast complains , or gives signs of weakness, without any external appear- 
ance of decay or fracture &c., it may be considered as arising from the 
same cause, and most probably it is sprung or decayed internally, espe- 
cially if the mast has been in service more than five years. 

When any part of a mast, &c., suffers by compression, or buckles, or 
what is technically called having the grain upset , and the fibre in different 
parts takes a sinuous form, it is a proof of considerable weakness, and 
that it must, if a made-mast, have worked considerably; though this 
defect is most common to masts of small vessels, that have a great rake. 

To discover the defects of masts and their extent, if for decay, the 
mast, &c., is commonly bored with a very small auger, at distances about 
3 feet apart, or at the lower edge of each hoop, into the centre, boring 
alternately atlnvartships, and fore-and-aft, and the chocks or ekings under 
the clasp hoops arc taken out to search in the place of the wedges at the 
different decks, and at the edges of the cheeks, both on the fore and after 
fishes and side-trees. When fractures are discovered, to ascertain their 
extent, it is common to take off shavings deeply, with a plane first, and 
if the black mark of the fracture still appear, to take a sharp chisel, and 
to penetrate by taking off small portions at a time, till the defect begins 
to disappear ; then the depth of the incision will determine whether the 
mast, yard, &c., or part of the mast where it takes place, ought to be con- 
demned ; if a Jacob’s ladder, a narrow chisel is made to pass between 
the shakes. To discover with the greatest certainty the defects of a mast, 


* Ibis compression of tbc fibre is frequently discovered in new sticks or trees. 
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when it appears weak, without any visible defect, it is common to take off 
the cheeks, to drive the body hoops off, and to take out the aris pieces, to 
give an opportunity of examining the edges of the fore and after fishes, 
and side-trees ; and all masts, yards, &c., when properly examined, have 
the paint or other substances taken off their surfaces, and planed all over, 
so that the smallest defect shall be shown. 

When the nature of the defect is such as to require that the mast &c., 
should only be strengthened, if a made-mast, a fish is applied, similar 
to the front fish ; but if a single-tree mast, it is strengthened by what is 
called a (t flat sole fish,” that is, by taking the round off the mast, on the 
side of the defect, to form a seating with two other seatings, about half as 
wide as the first, at its intersection with the circumference ; upon these 
three seatings, a fish and two ekings are brought, and hooped as the front 
fish. These fishes should run through the wedging deck, so as to have a 
hoop below. 

Bowsprits may be fished as masts, if they be not too far gone ; if a 
single-tree, by a flat sole fish, and if made by a fish similar to the front 
fish ; these fishes always run through the bed to receive a hoop within. 

To Fish a Main-yard when sprung. 

The manner in which main-yards are frequently sprung or fractured, 
makes it impossible to give a method to remedy every defect. However, 
whenever a scarph can be worked to about i or | the length of the yard, 
and a thin fish brought over it to extend several feet each way beyond the 
scarph, and properly hooped, the yard may be made equally strong with 
a new yard ; and when it is sprung on the outer surface, it may frequently 
be made good without danger, when the fracture is not deeper than £ or 
fa of the diameter of the yard ; by making a seating about 5 or 6 feet 
each way, so as to take the fracture out, and by forming the tablings out 
of the round of the mast. In working a piece into the part taken out, it 
should be 1 inch thicker than the depth of the fracture, with its ends 
hollowed out to lay over the round of the yard, and should extend a foot 
or 18 inches beyond the seating. To give additional strength, instead of 
hooping the pieces brought on, a thin fish should be worked over it, 
extending 3 or 4 feet each way, beyond the ends of the pieces, and hooped. 
One hoop should be placed about 6 inches from each end of the fish, one 
over the ends of the pieces worked in, and two or three between them, 
working ekings against the edge of the fish, so as to form the outer part 
of the fish and yard with a fair curve. 
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GENERAL OBSERVATIONS. 


To Make a temporary Main-yard . 

When a main-yard is entirely carried away at sea, it is not uncommon 
to make a temporary yard from the spare spars supplied to the ship. This 
is frequently done by bringing the two top studding-sail-booms end to 
end, which together make up the length of the yard ; then to scarph them, 
by bringing the spare top-sail and top-gallant yard in the middle, and 
other small spars, as top-gallant studding-booms &c., to make up the form 
of the yard ; and when the different spars are so placed as to over-run each 
other in the best possible way, they are then well woolded together, and a 
yard is formed that will be found to answer every purpose as a temporary 
supply. The rolling of the ship makes it frequently difficult to keep the spars 
together, till woolded, in which case it is better to lay any inferior pieces 
on the deck, as skids, and to fix the lower ends of some capstan-bars into 
them, with their upper ends guyed to the sides of the ship ; by this means 
the different spars may be kept sufficiently steady to be woolded in a 
proper manner. To whatever part the wooldings are applied, it is neces- 
sary to fit chocks between the spars, so as to keep them firm, and for the 
woolding to lay fair over them, that the spars may not be wounded. 
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A DESCRIPTION 


OF THE 

DIFFERENT KINDS OF SHIPS AND VESSELS. 


Advice Boat . — A vessel of a light build, and fast sailing, employed in 
carrying expresses or orders with all possible despatch. 

The Balanza of Sicily has the fore and mizen masts rigged as xebecs, 
with a triangular sail from the end of the bowsprit to the head of the 
fore- mast. 

Barca-longa . — A vessel common to the Mediterranean, as the large 
Spanish fishing-boat, carrying two or three masts with lug-sails. 

Barge . — A vessel or boat of state, also boats from 32 to 35 in length, 
supplied to ships of war, principally for the use of flag-officers and 
captains. 

Bark . — A general name given to vessels with three masts, with the 
mizen-mast and a pole-mast above, instead of a regular top-mast and 
top-gallant-mast; and if with a square top-sail, it is commonly set 
flying ; but instead of this sail, it is more general to have a gaff top-sail. 
Vessels likewise used in the Mediterranean, with a fore-mast as a xebec, 
and main and mizen pole-masts as a polacre. 

Bean-cod . — A vessel common to the coasts and rivers of Portugal, 
used in general as fishing or pilot-boats, and are rigged with one mast 
and large latteen sail, which extends the whole length of the deck. They 
have a curved stem falling aft, with its fore part plated with iron, to 
resist the stroke of any vessel falling athwart hawse, and they are very 
sharp forward. 

Bilander . — A name given in different parts of Europe to different kinds 
of vessels, but more commonly distinguished from a brig, by the form of 
the fore-and-aft main-sail, which is a sort of trapezium in form, and bent 
to h yard similar to a spanker formerly used by ships, with the tack 
carried forward nearly to the middle of the ship, and carried down to a 
ring bolt, and the sheet to the taffrail. The yard is commonly very 
much peaked, in general to an angle of about 45^. Few vessels now use 
this mode of rigging ; when used, it is in general applied to merchant 
ships, and then more commonly in the Dutch service. 
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A DESCRIPTION OF THE 


Bombardar . — A vessel in the Mediterranean, carrying a main-mast as the 
polacre, and a mizen-mast as the English yawl. The main-mast is } of 
the length before the middle ; and the mizen-mast is abaft the middle. 
She is not unlike the English ketch, except that the main-mast is rigged 
as a polacre The main-mast is upright ; and the mizen-mast has a 
small rake. She has two sails, similar to the English jib, and fore top- 
mast stay-sail. 

Brig . — A vessel having two masts, rigged similarly to the fore and 
main masts of ships, and fore-and-aft main-sail. This term, or brigantine, 
is often applied by seamen of different nations, to vessels peculiar to 
their own marine, and not so much confined to the marine in which 
they are masted and rigged, as in the British service. (See Brig, page 82.) 

Buss . — A vessel used in the herring fisheries, but most commonly by 
the Dutch ; they have two and sometimes three short masts in one piece, 
carrying a square-sail on each, with sometimes a top-sail above the main- 
sail, and, occasionally, in fine weather, they rig a jib to a spar they run 
out forward, and sometimes they add a sort of studding-sail and driver to 
the lower-sails. The main and fore masts of these vessels strike when they 
shoot their nets ; they are fixed by large hinges in a trunk at their lower 
ends, and lay in crutches aft when down. 

Bugalct . — A small vessel used on the coast of Brittany, having two 
masts with the fore-mast very short, carrying on each a square-sail, with a 
top- sail sometimes on the main-mast. They have a bowsprit, and set one 
or more jibs. 

The Buggerow . — A trading vessel of the western coast of Hindostan, has 
one latteen-sail brought to the stem. It has a raised deck abaft ; and is 
steered similarly to the Dutch dogger. 

Catamaran, or Balsas . — A floating raft used by the Indians and Spaniards 
in South America, it is mostly made (the largest) with nine trunks of the 
balsa, a very light wood, lashed together : they are from 70 to 80 feet in 
length, and from 20 to 24 feet wide, except the middle one, which pro- 
jects considerably aft; it has one mast in the form of shears, to which is 
hoisted a large square-sail, and one forward for a fore stay-sail when it 
goes to windward. These rafts are steered very nicely by means of 
several planks about 10 feet long, and 15 or 18 inches wide, placed ver- 
tically in the spaces between the trunks, which are moved up and down 
at one or other ends of the raft, according to the direction in which it is to 
go, or to make it luff or keep from the wind, &c. 

Cat . — A vessel common to the northern nations of Europe, but mostly 
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of a Norwegian build, with narrow stern, projecting quarters, and deep 
waist. They are commonly rigged as an English ship, excepting having 
only a pole-mast above the lower, and no top-gallant- sails, but with a 
gaff to the mizen-mast. They are used sometimes in the English coal 
trade. 

Caracores. — A vessel used by the natives of Borneo and islands adja- 
cent, and sometimes by the Dutch, as guard d costas , in those latitudes. 
They are very light vessels, high at each end, navigated chiefly by paddles, 
used on narrow platforms, made of reeds, both within and without board, 
on which those who paddle sit. The platforms are supported by bars 
lying across, one of which, by the outer end on each side projecting, serves 
as a balance to prevent the vessel being upset. They have frequently 
three or four ranks of rowers, some within and some without board, on the 
platform, so that they can produce considerable velocity. When they use 
sails, the mast is formed of like triple sheers of bamboo, but supported by 
shrouds, and has an oblong sail, in general hoisted on a bamboo yard with 
a boom at foot ; the sail is kept to windward by a bow-line ; the yard has 
a brace, or vang, that leads aft, and the sail is hauled aft by a sheet. 

Champans. — Vessels used by the Chinese and Japanese ; they are small 
and flat-bottomed, having one mast, supported by three shrouds on each 
side, which are sometimes all carried to windward. To this mast is attached 
a single sail, made of cane. These vessels seldom exceed 80 tons, and are 
mostly constructed without iron or nails, and are considered extremely 
weak and unfit for a rough sea. 

Chasse Marte. — A French fishing boat, commonly rigged with two 
masts and lug sails. (See Lugger, page 61.) 

Cutter. — (See page 66.) 

Cutters. — Boats supplied to ships of war. They are in general clencher- 
built, that they may be as light as possible ; they vary from 32 to 16 feet 
in length, and are used for various purposes that are common to ships’ 
duty, though sometimes 32-feet cutters are supplied instead of barges ; 
the shorter boats of this description are commonly called and used as 
jolly-boats. 

Dogger. — A fishing vessel used by the Dutch, commonly in the German 
Sea and the Dogger Bank. They have in general a main and mizen-mast, 
somewhat resembling a ketch ; on the main-mast are in general set two 
square sails, and on the mizen a gaff-sail ; they have a bowsprit, with 
sprit-sails and two or three jibs. 

Dow Arab , Dow Ceylon. — The dow Arab is a vessel with one latteen- 
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sail, extending the whole length. The dow Ceylon has one square lug 
and a jib. 

Dinga, or Bombay Bark. — Vessels used at Bombay and places near ; 
they have commonly one mast, a third of their length from the stem, which 
rakes considerably forward ; they have one sail, resembling a settee sail, 
bent on a long yard, with the tack carried to the stem, and sheet to the 
heel of the mast. These vessels commonly wear instead of tacking, to 
do which they peak the yard against the mast, and pass the sheet before, 
at the same time shift the sail. They are sometimes navigated by oars, 
or paddles. 

Fly- Boat, or Flight. — A large Dutch vessel, flat-bottomed, with its stem 
remarkably high, and with broad buttocks. 

Felucca. — A small vessel used in the Mediterranean, that seldom goes 
out of sight of land ; they are commonly rigged and navigated similar to 
galleys. 

Galley. — A low flat vessel, with one deck, navigated with sails and oars ; 
they are common to the Mediterranean ; they have two masts, similar to 
the xebec, but more upright, while the yards and sails are the same ; the 
masts are commonly supported, the main by ten, and the fore by five pair 
of shrouds, with the laniards reeved through double blocks, for setting up ; 
they commonly carry large sails for fine, and small sails for foul weather \ 
and, when the wind is right aft, a square sail, called a cross-jack, is set on 
the fore-mast. The Venetians’ galleys are the largest, and similar to the 
xebec, with three masts, and propelled with 32 banks, or 64 oars. These 
vessels are commonly 162 feet long, and 32 feet wide. The half-galleys 
have but two masts, struck at pleasure, with latteen-sails, and 25 banks 
of oars; they run from 120 to 130 feet long, and about 18 feet broad. 

Bombay Galley. — A vessel mostly used by corsairs on the coast of Bar- 
bary ; they are smaller, but similar to the common galleys. 

Galleys. — Boats, clencher- built, from 28 to 36 feet in length, used most 
commonly by revenue cruisers, against illegal trade, and in enterprises and 
expeditions against the enemy. 

Gigs. — Boats, clencher-built, from 16 to 27 feet in length ; they are for 
swift rowing, and are supplied to ships when light boats are required. 

Gondola. — A barge navigated on the canals of Venice ; also as passage 
boats of six or eight oars in other parts of the coast of Italy; those used 
on the canals of Venice are frequently curiously ornamented. 

Galliot. — A Dutch vessel, with one mast, very far aft, and a bowsprit ; 
the mast is commonly supported by five pair of shrouds, with one stay 
setting up to the stem and one to the bowsprit end ; abaft the mast is a 
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gaff, or sprit-sail, and commonly a square top-sail set flying ; to the stay 
a stay- sail is set, and to the bowsprit one or two jibs ; sometimes, quite 
aft, a small mizen-mast is stepped, on which is set a gaff, or sprit-sail, 
hauled out to a boom. 

Hawker . — A vessel used by the Dutch, navigated by a main and mizen 
mast. 

Houarios . — Vessels used as pleasure-boats in inlets and rivers in the 
Mediterranean ; they have commonly two masts, w’ith sliding top- masts, 
with latteen sails, with the lower part of the sail bent to hoops that encircle 
the standing masts ; they have a bowsprit, upon which is spread a jib, 
which assists in the vessel’s going about. 

Junk . — A vessel used by the Chinese, of a flat bottom, being, in size, 
from 100 to 500 tons burthen j they are commonly rigged with three masts, 
and a short bowsprit placed on the starboard bow ; on the fore and main 
masts is hoisted a kind of lug-sail, made of cane or bamboo, which is con- 
fined by iron travellers that fix to the bamboos at several divisions on the 
sail ; these sails are kept to the wind by two ropes fixed to the foot of the 
sail, and leading to the mast head, while the lee part of the sail is hauled 
aft by spars that are made fast to each fold of the sail ; the mizen-mast 
has a gaff-sail, made of cotton. They carry likewise a main top-sail, sprit- 
sail, and jib, made of the same materials. 

Ketches .— Vessels with two masts, a main and mizen mast ; the main- 
mast, which is commonly placed near the middle of the vessel, is similar 
to that of a ship ; the mizen commonly carries a square top- sail and gaff- 
sail ; the bowsprit is rigged similar to that of a ship, and carries several 
jibs and stay-sails. This rig was formerly applied to bomb- vessels, for the 
convenience of firing the mortar, and to yachts ; but it is a rig that is now 
seldom applied but to small vessels. (See page 80.) 

Koffs . — Dutch vessels of burthen ; they carry two masts, with large 
sprit-sails, with a square top-sail set flying ; on each of the poles of the 
masts they have a bowsprit, to which they carry a jib or two, and are con- 
sidered, with their lee boards, to sail very close to the wind. 

Launch . — A boat used for watering and carrying stores to and from 
ships of war j they vary in length from 34 to 39 feet. These boats are 
sometimes armed and equipped for cruising at short distances, and are, 
therefore, mostly fitted to carry one twelve-pounder carronade, and were 
sometimes fitted with swivel stocks. 

Lugger . — (See page 59.) 

The Mulct is a vessel with three latteen-sails : it is used upon the coast 
of Portugal. 
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Pinnaces. — Boats supplied to ships for similar purposes as barges, but 
to carry officers of less rank ; they are not commonly fitted up in the same 
style, as they are lined and panelled no further forward than the stern 
sheets : they are in general from 28 to 32 feet in length. 

Pinks are vessels used in the Mediterranean for burthen ; they differ 
from the xebec by being much higher out of water, and are much fuller 
in the bottom ; they have three masts, carrying latteen-sails, and have long 
narrow sterns. English vessels, of this form aft, are said to be pinked- 
sterned. 

Polacre. — A merchant vessel, navigated in the Levant and other parts 
of the Mediterranean ; they have three pole-masts, and a bowsprit of one 
piece : the masts were formerly without tops, caps, or cross-trees ; but 
they have now frequently a fidded top- gallant mast; they carry the same 
sails as ships, and have square yards, all of which, except the lower, are 
without horses, as they loose and furl the top-sails and top-gallant-sails by 
standing on the yard below. 

Polacre Settee. — Vessels in general rigged with square-sails on the main 
and mizen masts, as the polacre, but latteen, as the xebec, on the fore, 
though sometimes the mizen is rigged with a latteen sail. 

Pardos. — A vessel used in the Chinese Seas : they are not so large as 
the junk ; they are used both for trade and war ; their sails are laced slackly 
to one side of the mast, instead of being bent to a yard. 

The Scampavia of the Mediterranean has a polacre main-mast, and 
latteen fore and mizen masts, similar to the xebec. She has a raking 
prow, a short outrigger, and a triangular sail. 

Schooner. — (See page 66.) 

The Schooner of Ballahoe has pole-masts and short gaffs, and a fore stay- 
sail brought to the end of the bumpkin 

Settee. — Vessels navigated in the Mediterranean ; they are rigged 
similarly to the xebecs, or galleys, with two masts, only using settee sails 
instead of latteen. 

Shallop. — Shore vessels, used in France, and in Holland and Flanders ; 
are commonly decked, and carry one mast, carrying a gaff main-sail and 
a bowsprit, on which is set, frequently, two or three jibs, and often a 
small mast is fixed abaft, to which is affixed a small mizen ; in ad- 
dition to these sails they carry, sometimes, on the fore side of the 
mast, a sail that is fixed to a small spar, projecting forward, the tack 
of which is brought to the stem, and the sheet to the shrouds. There 
arc large boats rigged similar to schooners that are likewise called 
shallops. 
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Ship . — (See page 89.) 

Snow . — A large brig, with a try-sail-mast abaft the main-mast, for the 
gaff to the fore-and-aft main-sail to work on. 

Tartan . — A small vessel navigated along the coasts of the Mediter- 
ranean, having one mast and bowsprit; to the mast is attached a large 
latteen sail, and to the bowsprit a large jib ; and when the wind is aft 
they have a square-sail, similar to a cross-jack, that they hoist instead of 
the latteen. 

Austrian Trabacalo is similar to an English schooner, only that the 
masts are very nearly upright. The fore-mast is about £ the length before 
the middle, and the main-mast | abaft the middle. The main-sail and 
fore-sail are lugs, with the tacks brought to the mast. She has a fore 
top-sail and top-gallant- sail, and a fore-mast stay-sail and jib. The fore 
mast is quite upright ; and the main-mast rakes a very little aft. 

Xebec . — (See page 59.) 

Yawls . — Boats for conveying light stores, provisions, and passengers, 
to and from ships of war ; they are, in length, from 16 to 26 feet, and, to 
the smaller class of vessels, they answer all the purposes of a launch. 
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DIMENSIONS OP MASTS AND YARDS. 
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ERRATA. 


Pace 177, line 10, for rough, read /rough. 

,, 203, line 4 from the bottom, for “correct relation to their respective masts and yards,” 

read, " correct relation to the lengths of their respective masts and yards.” 

„ 1 1, line 16, for fore part (f the stern , read fore part of the stem. 

„ 32, line 15, for boat , read boom. 

„ 211, top line, for Fig. 28, read Fig. 17. 

„ 212, 12th line from the bottom, read, a second hound hoop , h, h. fig. 8, plate III., is 

driven on. 

„ 242, top line, for plate IV., read plate III. 

,, 243, 17th line from the top, for figs. 27 and 28, read figs. 28 and 29. 

„ „ 18th line from the top, for fig. 28, read fig. 29. 

„ 251, 1 1th line from the top, for fig. 40, read fig. 44. 

„ „ 23rd line from the top, for fig 29, read fig. 2, 

„ 277, 13th line from the top, for figs. 31, 32, and 35, read figs. 31, 32, and 33. 

Pages 185 to 193, in the headings of the Tables, for plate III., read plate IV. 
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